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A LOCOMOTIVE MAGNEIO-ELECTBIC INDUCTION ENGINE. 

We recently published Professor G. F. Barker's excellent 
lecture on magneto-electric machines, in the course of which 
a description was given of the Siemens armature. One of 
the most recent applications of this important apparatus for 
converting magnetism into electricity is represented in the 
accompanying engraving, which we take from the Practical 
Magazine. The machine is a locomotive magneto-electric 
induction engine, in other words a very powerful electrical 
battery, mounted on a carriage, to which horses may be har- 
nessed in order to transport it from place to place. The 
fore part of the vehicle is occupied by the magneto-electric 
apparatus, which is driven by a small vertical steam engine 
located in the rear. The machine was built at the Siemens- 
Halske telegraph works, in Berlin, and is mainly intended 
for the production of the electric light. 

Currents of electricity are induced in coils of insulated 



The engine works up to 300 revolutions per minute, pro- 
ducing 450 revolutions per minute of the drum of the induc- 
tion apparatus. The latter is of thin German silver plate, 
covered with eight separate coils of copper wire of 0'28 inch 
gage, and rotates between two very powerful horseshoe 
magnets. At full speed, the current induced is sufficiently 
intense to heat a copper wire, 04 inch in diameter and 38 
feet long, to redness, and, photometrically, is equal to 14,000 
wax candles. The draft of the apparatus is about 2| tuns. 

» <» i m 

The ITse of Well Water In tbe Cities. 

The State Geologist of New Jersey, in his recent report, 
calls attention to the habit, still in use in some of the older 
cities of New Jersey, of people drawing their supplies of 
waler f*om old wells. In an analysis of the water coming 
from some nine wells in Princeton, five of them were found 
to contain free ammonia, albuminous matter, and chlorides 



al ways attend the use of water contaminated with putrefying 

organic matter 

• <»i » 
An Incendiary nrachlne. 

The HartfordPhoenix Insurance Company lately unearthed 
the latest incendiary device in connection with an |1,800 
barn loss in Schoharie county. New York. It is to be hoped 
that the machine will form a part of the underwriters' Cen- 
tennial exhibit. The apparatus consists of a board covered 
with sand paper that faces another board filled with matches 
set so that the sulphur of the matches can rub against the 
sand. These were set against a hay mow, and with the 
match-filled board attached to a ten foot lever with its bear- 
ng in the middle. At the end of the lever is a tin milk 
pail, and set above the pail was an ordinary funnel supply- 
ing the bottom to a bushel box filled with fine sand. This 
sand was allowed to run into the pan ; and when the pres ■ 




wire wound upon a metal drum, by causing the latter to 
rotate rapidly around an iron core placed between powerful 
magnets The electric current can be conducted, either con- 
tinuously or intermittently, to any desired point, by means 
of conductors connected with the magnetic poles. When 
used for illuminating and signaling purposes, the conductors 
are led to an electric lamp, which is provided with a special 
arrangement for regulating the intensity of the current. 
The steam boiler is vertical, made of steel plate, with a fire 
box suspended below ; there are twin cylinders, which set in 
motion a couple of driving wheels, connected, by means of 
belting (omitted in the figure), with the dram of the induc- 
tion apparatus 



PORTABLE MAONETO-ELECTBIC MACHINE- 

in excess. In tracing the effects of these waters, it was 
found in almost all cases that diarrhoea and typhoidal fevers 
accompanied their use. It is almost impossible to be sure 
of the good quality of any well which is surrounded by 
houses, where drains and sinks empty into the surrounding 
soil. It would be well if the proprietors of large country 
hotels and summer resorts would not only look more closely to 
their sources of water, but eschew well water entirely. 
For the health of their guests, it is better, in all cases where 
running water does not exist, to seek their source of water 
from cisterns which are fed from the rainfall on the roofs. 
Wherever such rain water is used, it may be safely stated 
that there is an entire exemption from the diseases which 



sure was sufficient to move the lever, a string unloosed the 
funnel, and the balance of the sand, dropping suddenly into 
the pan, moved the lever, and so the board ignited the 
matches, thus firing the barn. A belated traveler passing 
discovered the thing in working order, rushed in, and saved 
it, and presented it to the insurance adjuster as an evidence 
of the ingenuity of man. 



An excellent varnish for photographic negatives is made 
of 3 ozs. bleached shellac dissolved in 24 ozs. alcohol. Filter 
when dissolved, which will be in 1 or 2 days, then add gum 
sandarac 1 oz,, essential oil of lavender 1^ ozs. Filter again 
and bottle for use 
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A GOLD lacquer closely resembling the real Chinese article 
is made by first melting to a perfectly fluid mixture 3 parts 
copal and 1 part shellac. To this add 3 parts good boiled oil. 
Bemove the vessel from the fire, and gradually mix in 10 
parts oil of turpentine. To give color, add a solution of 
gum guttae in turpentine for yellow, or of dragon's blood for 
red, a sutfioient quantity of coloring material being used to 
give the desired shade. 



FLTrOSILXCIG ACID IN THE ARTS. 

One of the compounds of silicon with hydrogen and fluor- 
ine, known as hydrofluosilicic acid, Hj Si Fb, seems likely to 
become at some future time as useful and well known as it 
is now rare and untalked-af. It is not a new substanee, but 
has long been used in analytical laboratories for precipi- 
tating potassium, one of the most difficult salts to precipi- 
tate ; and also it is used for separating barium from calcium 
and strontium. About eight years ago, Tessie du Motay 
and E. Karcher attempted its manufacture on a commer- 
cial scale at Ctrossblittersdorf ; but the Franco -Prussian 
war interrupted the business, which has never been revived. 
Their process consisted in smelting together in a shaft fur- 
nace, by means of a cold blast, a dry mixture of sand, clay, 
fluorspar, and fine coke. The gases evolved, consisting 
chiefly of nitrogen, carbonic oxide, carbonic acid, and fluor- 
ide of silicon, were passed through water in a condensing 
apparatus, when the fluoride of silicon was decomposed, into 
silicic acid and hydrofluosilicic acid. The acid solution was 
either introduced into commerce in that form, or employed 
in preparing silico-fluoride of potassium and sodium. This 
process was quite imperfect, and, until a better one is devised, 
the manufacture of fluosilicic acid on a large scale is not like- 
ly to be revived. In the first place, not all the fluoride of 
silicon is decomposed by the water, and this involves a waste ; 
secondly, some hydrofluoric acid is formed, which cannot be 
expelled, and this interferes with its usefulness in decom- 
posing the chlorides of potassium and sodium. Finally, the 
silico- fluorides of potassium and sodium, when formed, are 
not completely decomposed by heat into fluoride of silicon 
and alkaline fluorides. 

That it is highly desirable to devise a cheap and perfect 
method of manufacturing fluosilicic acid will be seen when 
we mention some of the uses to which it is applicable, al- 
though some of these are of less value to us than to our 
German neighbors. This is especially true in regard to the 
manufacture of fluoride of potassium from the Stassfurt 
brines, rendering its separation from the troublesome mag- 
nesium very easy. It can also be employed to separate so- 
dium from sea water. The alkaline silico-fluorides are de- 
composed by heat into fluoride of silicon gas, which is util- 
ized, and alkaline fluorides, which are easily converted into 
caustic alkalies by means of quicklime. Kessler has also 
patented a process for making soda from table salt, in which 
carbonate of lime is used. The fluoride of calcium produced 
may be used over again in making the fluosilicic acid, in 
place of fluorspar. 

But there are many other uses to which fluosilicic acid 
may be put beside the preparation of caustic alkalies. It has 
been proposed to use it for decomposing bones, phosphor- 
ites, and sombrerites, in the manufacture of artificial fertili- 
zers; while fluosilicate of potassium is itself a very suitable 
form in which to introduce this alkali into the soil. 

Fluosilicic acid has been used in the manufacture of beet 
sugar, as it is able to precipitate the alkaline salts contained 
in the molasses, which hinder the separation of the crystalliz- 
sble sugar. Their precipitation by this acid was first pro 
posed by Von Kletzinsky and afterwards by Marix. 

Combe and Wright recommend its use in the manufacture 
of glass and porcelain. They propose to replace the lime by 
silicofluoride of calcium, either alone or with the barium 
salt, in the manufacture of glass ; and instead of carbonate 
of potash they would take the silicofluoride of potassium. 
Still more important is the substitution of fluosilicic acid for 
boracic acid in the lime, alumina, and other compounds used 
in English stoneware. Silico fluorides could scarcely be used 
for glass on account of the evolution of fluoride of silicon 
vapor when fused. 

It may also be mentioned that it has been proposed and 
used in making artificial stone, for fixing stereochromatic 
colors, in making tartaric acid, as a substitute for this acid, 
as a mordant in dyeing and calico printing (in place of the 
drug bath), for whitening pins, for removing the lime from 
beet juice in making sugar, and many other uses. It pro 
duces an incomparably beautiful patina en brass, bronze, 
zinc, and German silver. A French manufacturer uses its 
sodium salt to make hard alloys rich in silicon. T. Christy 
has taken a patent in England for its use in the manufacture 
of ammonia from gas liquor. 

It seems as if fluosilicic acid, notwithstanding the service 
it has already rendered, is not attracting the attention it de- 
serves either from chemists or manufacturers. Let Ameri- 
ca take hold of the problem and show the old world what 
she can do with this curious and useful acid. On a small 
scale in the laboratory, it is made by mixing together pul- 
verized fluorspar and fine sand, adding oil of vitriol, and heat- 
ing. The gaseous fluoride of silicon thus formed is passed 
into water, precautions being taken to prevent the tube from 
choking up with precipitated silica. The products are pure 
gelatinous silica and a solution of hydrofluosilicic acid. 



THE BAOBAB AS A FIBER PLANT. 

The baobab {Adansonia digitata) has long been known as 
one of the giants of the vegetable kingdom. It has lately be- 
come an important source of fiber for papermaking. The 
fitness of its inner bark for this purpose was demonstrated 
some years ago, but it is only within the past decade that it 
has begun to rank as an important article of commerce. By 
the natives of Africa the bark is put to various uses : Twisted 
into string and rope, it is used for all sorts of purposes, and in 
untwisted strips it serves to secure loads and to bind together 
the poles employed in making their huts. Finer pieces are 
pulled out so as to resemble coarse netting ; and the edges 
being sewn together, they make handy bags for cotton, gum, 
grain, and the like. Coffee and ground nuts are brought 



down from the interior to the coast in very strong bags wov. 
en from thin strips of the bark. 

The bark is obtained by first chopping off the softer outer 
bark of the tree with a hatchet, after which the inner bark 
is stripped off in large sheets. The pieces are beaten with a 
stick to soften them, and shaken to get rid of some of the 
pithy matter which they carry. The sap is then dried out in 
the sun, and then the fiber is pressed into bales for shipping. 
The smaller trees produce the finest and softest fibers. The 
bark is taken off all round the tree, which does not appear to 
suffer much injury. A fresh layer of bark grows and is 
thick enough to be taken off in six or eight years. Mr. J. J. 
Monteiro, who has the credit of adding this valuable fiber to 
the resources of the paper trade, tells some amusing stories 
of the difficulty he experienced in developing the business of 
collecting the fi ber. By paying liberally, he induced some of 
the natives to take hold of the new work at last, and mat- 
ters went on tolerably smoothly until a season of drouth 
came on. The fetich men declared that the " big iron " — his 
hydraulic press — had fetiched the rain and prevented its ap- 
pearance. The matter was discussed throughout the coun- 
try ; and at a general meeting of the people of the neighbor, 
ing towns, it was decided to apply the usual tests to the big 
iron, and, if it proved to be a sorcerer, to destroy the press 
and throw it into the sea. It is the custom in those parts to 
try all cases of supposed witchcraft by subjecting the sus- 
pected to the ordeal of poison. For this purpose they use 
casca, the bark of a large tree, the erythrophlmum, Quineen- 
sis, which acts either as a violent emetic or as a purgative, 
innocence or guilt being determined by the manner of its ao- 
tion. 

In the case of the press, the application of this simple and, 
to them, perfectly satisfactory test was seriously interfered 
with by the absence of any stomach or insides to the big iron, 
for the poison to take effect on. After much deliberation it 
was resolved to employ a substitute in the person of a slave 
to the king. To this unwilling representative of the big 
iron the casca was duly administered, and luckily acted as an 
emetic ; so the press was declared innocent of bewitching the 
rain. Still the rain held off, and grave suspicions arose as to 
the sufficiency of the trial. To resolve all doubts, the jioor 
slave had to undergo the ordeal a second time, fortunately 
with the same result, and the press was never more suspect- 
ed of complicity with evil spirits. 



THE SECRETS OF MAKING VIENNA BREAD. 

One of the most practical and useful works which has re- 
cently emanated from the government printing office, at 
Washington,is Professor E. N. Horsford's report on the sub- 
ject of Vienna bread. Professor Horsford was a member of 
the United States Scientific Commission to the Vienna Fair 
of 1873 ; and the present book is the result of careful and ex- 
haustive research, the aim and object of which was to un- 
earth the secret of the world-famed bread peculiar to the 
Austrian capital. There is something very appetizing in his 
description of the Kaiser Semmel.&s the bread is there termed. 
It is " a smooth, irregularly rounded small wheaten flour 
loaf, of uniform weight. It presents a rich reddish brown 
crust and a delicately shaded yellowish, almost white, in- 
terior. It is always light, evenly porous, free from acidity 
in taste or aroma, faintly sweet without the addition of sac- 
charine matter to the flour or dough, slightly and pleasantly 
fragrant, palatable without butter or any form of condiment, 
and never cloying upon the appetite." 

The reverse.the Professor might have added, on one hand, 
of the dyspepsia-breeding, doughy compound which passes 
for bread in many a country home, and of the attenuated, 
alum-treated, tasteless loaf which is produced in many a 
city bakery. It seems, however, that these gastronomic 
abominations are not necessary evils, and that.despite the re- 
peated efforts which have been made to imitate Vienna bread 
out of Vienna, which have uniformly failed, a way does exist 
of producing it in all its delicacy. And that way is very 
simple, as the reader will see by the following: 

The first requisite is to procure as good flour as the Vienna 
bakers have. Good flour can only be made from pure sound 
wheat, and by good milling. This means in general flinty 
wheat reduced by the process of high or half high milling, 
and a selection of the products of the milling, not to exceed 
one half the total weight of the wheat ground. Good 
fresh middlings flour. Professor Horsford says, would com. 
pare favorably with the average Hungarian flour used in 
Vienna. 

The next requirement is fresh pressed yeast. This is already 
made in the United States. It is not difficult to manufac- 
ture, since it is made by skimming the froth from beer mash 
in active fermentation. This contains the upper yeast, 
which must be repeatedly washed with cold water until 
only the pure white yeast settles clear from the water. 
This soft tenacious mass, after the water has been drawn off, 
is gathered into bags, and subjected to hydraulic pressure 
until there remains a semi-solid, somewhat brittle, dough- 
like substance, still containing considerable water. This is 
the pressed yeast, which will keep for eighty days in summer 
and for an indefinite time on ice. For use it should be of re- 
cent preparation and sweet, so that it will yield only alcohol 
and carbonic acid as products of fermentation. 

Next follows the very important operation of mixing. 
Into the middle of a zinc-lined trough, about 3| feet wide and 
8 feet long,semicylindrical in form, the Vienna baker empties 
his flour sacks. Then, into a pail holding about five gallons, 
equal parts of milk and water are poured, and left to stand 
until the mixture attains the temperature of the room, be- 
tween 70° to 80° Fah. It is then poured into one end of the 
trough and mixed with the bare hand with a small portion 
of the flour to form a thdu emulsion. The press yeast is 
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next crumbled finely in the hands, and added in the propor- 
tion of three and a half ounces to every three quarts of liquid , 
and then one ounce of salt in same proportion is diffused 
through the mixture. The trough is now covered and left 
undisturbed for three quarters of an hour. Then follows 
the incorporation of the flour from the neighboring heap ; and 
as this is the last of the ingredients.we may write the recipe 
as a whole, thus: Flour 8 pounds : milk and water 8 quarts : 
pressed yeast 3^ ozs. : salt 1 oz. 

The mass of dough, being left quiet for two hours and a 
half, becomes a smooth, tenacious, puffed mass, of yellowish 
color, which yields to indentation without rupture and is 
elastic. It is now weighed into pound masses, and each lump 
is then cut by machinery into twelve small pieces, each of 
three quarters of a inch in thickness. Of each one of these, 
the corners are brought together in the center and pinched 
to secure them. Then the lump is reversed and placed on a 
long dough board for further fermentation, until the whole 
batch is ready for the oven. Before being introduced into 
the latter, the rolls are again reversed and restored to their 
original position, having considerably increased in volume, 
to be still farther enlarged in the oven to at least twice the 
volume of the original dough. In the oven they do not touch 
each other, and the baking occupies about fifteen minutes. 
To glaze the surface they are touched in the process of bak- 
ing with a sponge dipped in milk, which, besides imparting 
to them a smooth surface, increases the brilliancy of the 
slightly reddish cinnamon color and adds to the grateful 
aroma of the crust. No peculiar form of oven is required, 
the only necessary point being that the receptacle shall be 
capable of maintaining a temperature of about 500° Fah. 



THE UTILIZATIONS OF UICA. 

A correspondent encloses us a sheet of very clear mica, 
and asks us for what the material may be employed. Of 
late, large quantities of mica have been mined in Mitchell 
and adjoining counties, in North Carolina, which are proving 
very remunerative. The material is got out in sheets of from 
two by three to fifteen inches square, according to patterns 
furnished by dealers, and the best price is given for dark or 
brandy -colored mica. In obtaining these sheets, of course, 
immense quantities of scraps and fragments must be made, 
and it is mainly with regard to these waste bits that the 
utilizitions above to relate. The first employment which 
suggests itself as worthy of a wider field than it now pos- 
sesses is the substitution of mica for glass in spectacles worn 
by workmen, especially stone and metal workers, to protect 
their eyes from chips and splinters. As already made in 
Germany, these mica glasses are concaved in the shape of 
watch glasses, and are about one twenty-fifth of an inch in 
thickness. They are mounted in simple brass wire frames, 
and are made sufficiently large to fit closely around the eye 
sockets. The advantages gained by this utilization are 
greater than would at first be imagined. Mica spectacles 
cannot be broken. Pounding with a sledge hammer merely 
flattens them, nor does molten metal poured on the mica 
affect it. The shower of pointed iron particles which issues 
from lathes merely rebounds from the elastic mica glasses. 
In weight, mica spectacles are about half as heavy as glass 
ones ; and when a pure material is used, the mica, with the 
exception of a slight grayish tint, which is rather agreeable 
to the eye, is fully as transparent as glass. 

Another use for mica is its application,when previously col- 
ored or metalized, to ornamental purposes. From its unaltera- 
ble nature, the material preserves gilding, silvering or coloring 
from deterioration ; and from its diaphaneity, the articles so 
treated will preserve all their brilliancy. The process of 
treating mica, devised by Murray, of Paris, is as follows " 
The mineral is first cut to the desired thickness, then coated 
with a thin layer of fresh isinglass diluted in water, and 
the gold or other surface applied, after which it is allowed 
to dry. A copper pattern of the desired design is next 
placed on the reverse side of the sheet, and any superfluous 
parts of the gilding are removed by means of a small brush, 
the design remaining on the parts not brushed. Colors are 
then laid on as desired, and the whole is coated with a solu- 
tion of liquid glue, diluted in spirits of wine, which is 
applied for the purpose of rendering the mica pliable. The 
sheet is then fastened with glue permanently in position ; 
and where several sheets are to be secured together, the 
junction can be rendered imperceptible by first gluing with 
Venetian glue and then going over the joints with a hot 
iron. 

Puscher, of Nuremberg, has also suggested several ways 
of converting mica sheets into very elegant ornamentation. 
For one application the thin plates are first purified by treat- 
ment with strong sulphuric acid, and then silvered by the 
ordinary process adopted with looking glass. The mica thus 
acquires a beautiful silver luster, and it may easily be cut 
into any shape for inlaying work. The flexibility of the 
mica will, of course, allow of its being applied to irregular 
surfaces. When a sheet of mica is heated to full redness 
for a time, in a clay muffle, it loses most of its flexibility, 
and is changed considerably in appearance. Under reflected 
light, it has a dead silver white look; but viewed by trans- 
mitted light, it is seen covered with gray spots. This latter 
appearance is lost when two or three pieces are superposed. 
The mica, after heating, is also a beautiful material for in- 
laying work ; it should be cut into the desired shapes prior 
to the heating process. Another very pretty effect is obtained 
by scattering small fragments of mica on freshly poured 
clear sheets of gelatin, and varnishing it with a dark- 
colored solution of gelatin. Finely ground mica, on col 
ored gelatin, also shows 'handsome effects ; and when mixed 
with a solution of gum arable, it makes a good silver ink. 
The gelatin combinatloD is used for inlaying buttons. 



Another beautiful application of mica is in the production 
of bronze-like colors, which bear the names brocades 
crystal colors, and mica bronzes. The mineral is to this' 
end well crushed, boiled in hydrochloric acid, then washed 
in water, and assorted according to the size of the laminae. 
Mica scales thus obtained exhibit a glass-like luster, com- 
bined with a silver white appearance. Among the advan- 
tages of these brocades are that they are indifferent to 
sulphurous exhalations, are very light in weight, and in 
some colors are even more brilliant than the metal bronzes. 
They may be fixed upon all kinds of articles of metal, wood, 
glass, plaster of Paris, and paper board, so that they are 
well adapted to the preparation of artificial flowers, fancy 
papers, sealing wax, and for use in tapestry, furniture- 
making, and painting : in fact, they may be applied to all 
purposes now filled by ordinary bronze powders. In fixing 
these brocades, the articles are first painted in bronze color; 
if silver is to be imitated, a ground of white lead is suit- 
able. Either oil or glue color may be used, the latter fixed 
with a mixture of 4 parts glue and 1 part glycerin. Upon 
this coat, when hard, the binding material for the brocade 
is spread, and after fifteen minutes the latter is sifted over. 
As a binding material, a paste consisting of 4 parts boiled 
starch and 1 part glycerin is recommended. If the ground 
is formed by an oil paint, the binding material for the bro- 
cade should be constituted of pale copal varnish, upon which, 
when only pitchy, the powder is sifted. When finally 
varnished, articles treated as above assume a very beautiful 
appearance. 

When small particles of mica silver are spread over arti 
cles coated with asphalt varnish, the result is a good imita- 
tion of granite. The crystal colors are also suitable for 
calico-printing; and fabrics to which they are applied sur- 
pass in brilliancy the heavy bronze and glass dust fancy 
fabrics of Lyons. Such colors have been used to decorate 
porcelain and glassware, the articles undergoing a second 
heating up to the fusing point of their glazing. By suita- 
ble dyes, the material is easily colored to a variety of hues. 

Mica has been used instead of gla8S on board war vessels, 
in loeilities where glass would be broken by the concussion 
due to the firing of heavy guns. It is also employed for 
roofing purposes, and in several patented processes forms a 
water and fireproof covering for strata of rubber, tar, can- 
vas, felt, and similar materials. 



THE INTEBNATIONAL EXHIBITION OF 1876— PROGRESS 
OF THE MACHINERY DEPARTMENT. 

The commencement of the period of hustle and tussle, 
such as has been more than once predicted in these columns, 
is at hand ; and Machinery Hall and its offshoots are now a 
very pandemonium of iron, wood, brick, stone, and mortar, 
in every conceivable shape and position. Heaped up in the 
most indiscriminate manner may now be seen monstrous 
castings and forgings, belonging to such mighty engines as 
steam hammers, rolling milliS, etc. ; and they lie about the 
floor in a manner as though some Titan, in mockery of all 
human effort, had carelessly dropped the ponderous objects 
in this way to thwart the toiling mites who tug at them all 
the day to bring them into place ; and one might pass on in 
the full conviction that busy man had here overreached him- 
self in his attempt to master these unwieldy masses and 
bring order out of such a chaos by the 10th of May, if it 
were not for those modern and veritable titanic] aids, the 
steam cranes, three of which are now constantly at work 
lifting and moving heavy objects into place. One of these 
machines picks up a 10 tun piece of iron and whirls about 
upon its vertical axis with it, to deposit it where wanted, or 
moves off to the desired spot with the piece of metal hanging 
from its extended arm , with all the ease imaginable. Much of 
this kind of material as there now is upon the floor, car load 
upon car load continues to arrive almost hourly. As an 
earnest of what maybe expected within the next two weeks, 
it may be stated that eighty car loads of material arrived 
upon the grounds on Saturday last. In view of such facts, 
we may well believe that, before the whole is in its des- 
tined place, many figurative corns will be trod upon and 
some peculiarly centennial anathemas be added to the lan- 
guage. Mixed up with such ponderous objects as the fore- 
going may be seen, here and there, a fancy little show case 
occupying its half dozen square feet of floor, and others of 
greater size and pretensions looming up in all their majesty 
of polish, gilding, and ornate carving ; and one is led to wonder 
how their present high state of finish is to be preserved 
amid an assemblage which may be described as the furni- 
ture of some huge smithy. 

Some of the " early birds" — to whom we give all credit — 
have their exhibits finished, and they can look on at their 
more tardy confreres with all the complacency of a man with 
an umbrella among his friends caught out in a heavy shower 
without any. Among these is a rather peculiar exhibit — 
and one which will become quite a prominent landmark in 
the hall — made by J. H. Mitchell, of Philadelphia. Itconsists 
of a column erected upon an ornamental pedestal of brick, 
the whole being about thirty feet in hight. The plinth, 
base, a section of the shaft at about every four inches, and 
the members of the capital, are each made of a separate grind- 
stone, the whole being proportioned so as to form a very hand- 
some column of the Doric order of architecture, every piece — 
of which there are thirty-six — being a real grindstone, except 
the plinth and the upper member of the capital, both of 
which are, of course, square, and could not therefore well 
be used for grinding purposes. These stones are of all 
shades of color, and come from all parts of the world 
where such material is found ; altogether, this column makes 
a conspicuous and curious object. 
Another of the American exhibitors who has taken time 



by the forelock is the firm of J. P. Morris & Co., of this 
city, who have now erected, at a short distance westward of 
the large Corliss engines, an immense vertical blowing en- 
gine. With the exception of a very few of the minor de- 
tails, it is now complete; and from its great hight and mas- 
sive proportions, it may readily be seen from almost any part 
of the floor of the great building. The steam cylinder is 50 
inches in diameter by 7 feet stroke, and the air cylinder is 
90 inches in diameter, with the same stroke. It is of the style 
generally known as the " steeple," with the air cylinder 
placed vertically upon the steeple frame. The axes of the 
cylinders are in one line, and the piston rods are severally 
connected to a yoke, which encompasses the crosshead, the 
rod of the air cylinder passing upward, and that of the 
steam cylinder downward. The whole hight of this machine 
is 37 feet 6 inches above the floor, and its total weight over 
100 tuns. It is a condensing engine, but will be run (without 
pressure in the air cylinder) during the exhibition as a high 
pressure or non-condensing engine, at about 16 revolutions 
per minute, discharging into the upper regions of the build- 
ing nearly 10,000 cubic feet of air per minute, which ought 
to render the immediate vicinity of this engine a favorite 
locality during the heated term, which we are sure of in the 
months of July and August. Upon either end of the shaft, 
which is below the bottom cylinder head, is a massive fly 
wheel of 30 tuns weight, which is, in some respects, quite 
notable. The hubs or centers of the wheels are somewhat 
larger than in the ordinary constructions of this kind, suffi- 
ciently so as to permit of the crank pin being inserted into 
them as in the ordinary disk crank. These hubs or centers 
have holes bored radially in their edges for the reception of 
the arms of the wheel ; and each arm, cast with its own sec- 
tion of the rim, has a corresponding cylindrical projection 
upon it, which is turned in the lathe to fit the radial holes in 
the hub. The sections of the rim where they join each other 
are secured with the usual internal link and driven keys, 
riveted over on the outside to prevent withdrawal ; and tb e 
turned ends of the arms are secured in the hub with similar 
riveted keys through slots, cast in them and the hub for that 
purpose. This is something of a novelty in the construction 
of large sectional fly wheels, and has at least the merits of 
cheapness, precision, and security. 

A rather curious feature in this engine is that the connect- 
ing rods — as necessarily must be the case with the crank pins 
inserted in the wheel centers — passoutside of the flywheels; 
the crossheads being of sufficient length to permit of the fly 
wheels revolving between them and the steam cylinder ; and 
the shaft being below the cylinder, the connecting rods are 
long enough to keep the crosshead clear of the rims of the 
wheels at the top. The weight of the two pistons, piston 
rods, and crosshead is balanced by coring out some of the 
arms and a part of the rims of the wheels, which externally 
are symmetrical in form. The valve gear very much resembles 
the old Stevens cut-off with its side pipes, poppet valves, 
and overhung lifting rods : except that the long toes of that 
form of valve gear are replaced by friction rollers working in 
the lower ends of the lifting rods and actuated by peculiar 
cams upon a rotating shaft which receives its motion by the 
intervention of spur gearing from the engine shaft. This 
arrangement is called the Wanock cut-off, and, as an ex- 
pansion gear, can only be adjusted by hand. This machine 
seems to be a well conceived design for blowing purposes 
under pressure, all the strain being received and transmitted 
in direct lines, except in the case of transverse strains upon 
the crosshead, which, if the work of the machine requires 
that the fly wheels should be as heavy as they are made, has 
the appearance of being entirely light to transmit the momen- 
tum of these rotating masses of iron. 

The Japanese mechanics have finally entombed themselves 
in their new abiding place, for any one of them is now rarely 
to be seen outside of that structure. The clatter going on with- 
in, however, gives note that they have by means ceased 
their labors. They have expressed themselves as considera- 
bly astonished — which must, however, have been in the 
form of words or gestures, for their immobile visages seem 
incapable of any such expression — at the rapidity with which 
the ' ' Melican man " erects his large and handsome buildings, 
and they rather feel themselves in the shade in this respect. 
At the beginning of their labors, a large and curious throng 
was always to be found observing and criticising the tools 
and methods of the " Japs," and no doubt gave the foreigners 
the impression that they were creating a grand excitement 
among, and imparting much valuable knowledge in the 
building line to, the American mechanics and architect. If 
such has ever been their state of mind on that subject, they 
have evidently become disabused of it ; for not only have they 
expressed their surprise at the rapidity of our workmen, but 
they now look upon their own chosen instruments and tools 
as inferior to ours: as is instanced in the fact that Mr. 
Henry Disston, saw manufacturer of this city, has received 
an order from them for 900 hand saws to be sent to Japan, 
lu the operation of such tools as planers and saws, their cut- 
ting is done by pulling the tools towards them ; but they are 
evidently coming to the conclusion that a little American 
" push " is the best. J. T. H. 

* «>» » 
Editorial Amenities. 
Under the head of " New Industries Wanted," we lately 
published a paragraph relative to the needs of the people 
of the Mississippi Valley, which we quoted from and cred- 
ited to the Engineering News, as it appeared in that paper 
without credit to any other journal, and, we supposed, was 
original with the News. We are now in receipt of a note 
from the editor of the Indianapolis Journal of Commerce, 
desiring us to inform our readers that the paragraph in 
question was original with bim and first printed in his paper 
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IHFBOVED FEED WATEB HEATEB. 

We illustrate herewith a new feed water heater, so con- 
structed as to avoid risk of fracture by contraction or ex- 
pansion, and also to afford an efficient application of heat 
without obstructing the escape of steam. 

Fig. 1 is a sectional elevation, and Fig. 3 is a horizontal 
section. A is the inner cylinder into which the steam is dis- 
charged from the engine, by the pipe, B. C is the water cy- 
linder, inclosing the cylinder. A, and having inlet and out- 
let pipes, D, E ; and F is the steam jacket 
surrounding the water cylinder. The hollow 
conical studs, Q, radiate from the shell of 
cylinder. A, to its center, or nearly so, and 
conduct the water into the steam space from 
cylinder, Q, so as to distribute the applica- 
tion of the heat very efficiently. The small 
exit steam pipes radiating outwardly from 
said cylinder. A, make another efficient dis- 
tribution. Both the hollow studs and the 

exit pipes are distributed uniformly, or as 

nearly so as is necessary for producing uni- 
form effects throughout the heater, and the 
capacity of the pipes, H, is regulated to that 
of the exhaust pipe, B. This pipe is pro- 
longed a little above the bottom of the cylin- 
der, A, to make a kind of trap to prevent the 
water of condensation from flowing back in 
it, and passages, J, are made for it to flow 
into the steam jacket, F, from which it may 
be drawn from a cock, K. Cylinders, A and 
C, are cast in connection together at L, ma- 
king a substantial base, to which the jacket, 
F, is also connected, so as to seat the heater 
on the top of the pipe, B, or any other suita- 
ble support. Conical studs are provided, in- 
stead of tubes connected at both ends, with 
express reference to the changes of tempe- 
rature to which the heater will necessarily be 
subjected when in use. 

Patented February 33, 1876, through -the 
Scientific American Patent Agency, to Mr. 
Timothy W. Hayes, of Trenton, N. J. 

«*•• 

Tin In Tuscany. 

At a meeting of the Paris Society of Civil 
Engineers, a paper was read on a discovery, 
said to have been made in Tuscany, of a vein 
of bioxide of tin. The vein is reported to be 
situated about a mile and a quarter south- 
west of the town of Campiglia Marittima, in 
Tuscany, at a place called Cento Camerelle, 
upon the western side of the Fumacchio, a 
spur of the Monti Calvi, a chain celebrated for its mineral 
deposits. The Cento Camerelle (Hundred Chambers) consists 
of a series of excavations attributed to the Etruscans, and 
dug out horizontally in the side of the mountain. The con- 
cretions with which they were filled have been removed in 
the course of ironstone mining. The tin was stumbled upon 
some yards from the Cento Camerelle in following up a vein 
of brown hematite. The tin ore is very compact, of a yel 
lowish gray color, and of granular fracture. Specimens 
yielded from 58 to 73 per cent. 

* «■> ■ 
Farrier's Carbon Process. 

According to the Moniteur de la PTiotograpMe, 
new carbon process may be summed up in 
a few words. A sheet of paper is allowed 
to float upon a solution of five grains of 
chloride of iron and a similar amount of 
citric acid, which are dissolved in one hun- 
dred grains of water. This paper is after- 
wards dried in the dark, and placed under 
a negative to print, until a weak image is 
produced. This print is taken and floated 
upon a bath of colored gelatin solution, 
when it is found that the gelatin attaches 
itself to the portions of the surface that 
have been acted upon by light. There re- 
mains nothing but to wash the sheet in 
water, and the picture is finished. If, in- 
stead of a colored solution of gelatin in 
water, softened tissue were employed, the 
printed chloride of ironpaperbeing pressed 
into contact with the same, warm water 
being used subsequently to separate the 
two surfaces again, there would perhaps 
be a step further gained in the simplifica- 
tion of the carbon process, for the pictures 
would be visible at once during the print- 
ing operation, and could therefore be con- 
trolled. Dr. Liesegang, writing in the Ar- 
cliiv, is of opinion that an improvement in 
the carbon process may be effected in this 
direction, and that the Fargier method in- 
dicates a branch of the subject which 
might be investigated with advantage. — 
Photographic News, 



preserve the homogeneity of the bitumen, and prevent its 
depression, and render the asphalt less slippery for horses. 
This pavement will cost more, assuredly, than the com- 
pressed asphalt, but it is estimated that this mode of paving 
will save 50 per cent upon the repairing expenses, which 
are very considerable. The end desired is to avoid, by the 
adoption of a kind of pavement, the depressions in roads 
over which a great deal of traffic passes. To attain this, 
it does not suffice to pour bitumen upon a well prepared 



no record thereof. It should, however, be stated that, in 
the ordinary use of the spectrum of the electric light, the 
carbon lines occasionally flash out for an instant from a 
lateral discharge. 




Fargier's 



HAY£S' FEED WATER HEATEE. 

ground lightly covered with a coat of lime ; the resistance 
of the ground should equal that of an old macadamised 
bank ; and a very thick bed of mortar, which should be 
very homogeneous, should be laid before the asphalt is 
laid. 

Spectrum ot the Blectrlc Arc—A Nenr Experiment. 

In general, the electric light refers to the light coming 
from the incandescent carbon points, as well as from the 
space between them. Now, in this sense, the spectrum of 
the electric arc is a very common lecture experiment. 
But the words electric arc, in the strict sense of that 
term, belong to the arch of light between the points. This 



jnan's Allotted Span. 

The determination of threescore and ten years as the al- 
lotted period of human existence is doubtless in a considera- 
ble degree owing to that period having been adopted by the 
royal psalmist ; but modern science, while it 
has postponed somewhat the average termina- 
tion, has also still more largely prolonged the 
hypothetical duration of life. Flourens, rea- 
soning from the time required for the full phy- 
ical development of a human being, as com- 
pared with that taken by other animals, fixes 
the natural limit at 100 years, and this is also 
the period fixed by Dr. Farr as man's natural 
death time, although at present he finds, as the 
result of ten y ears' approximately accurate and 
complete registration, that this limit is scarce- 
ly reached by one English child in a hundred 
thousand. In some districts, of which the 
town of Liverpool is an exceptional example 
the proportion is much below this. In this, 
however, as in many other respects, we are far 
in advance of our ancestors. The early Eng- 
lish poets fix the appearance of the signs of 
approaching senility much earlier than we are 
now accustomed to notice them, and Dr. Farr 
shows that, while two hundred years ago the 
mortality of London was about 8 per cent, and 
one hundred years afterwards 5 per cent, it is 
now only 3 '4 per cent. And there is good reason 
to believe, says /row, that it may be still further 
reduced — very much of the existing mortality 
depending upon the preventible causes, such 
as impure air and impure water, negligence 
on railways, on shipboard, in mines, in street 
police, and in many other ways. What is also 
of equal importance is the fact that any de- 
crease in the mortality from these causes will 
be necessarily accompanied by the absence of 
disease, and an increase to survivors of that 
good health without which length of days is 
scarcely a boon. The economical results will 
be no less important. Disability from sickness 
is a source of pecuniary loss not only to the 
sufferer but to the entire community ; while 
the longer old age, that one incurably malady, 
Cin be staved off, so much will be gained, for 
when the season of effective work is over, the 
individualjin ceasing to contribute to the general wealth, be- 
comes a pensioner upon it. Thus, according to Dr. Farr, the 
Norfolk agricultural laborer, worth $25 at his birth and 
reaching at the age of twenty-five y ears his maximum value 
of $1,330, sinks at eighty to $205. 
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Tbe Time to Plant. 

It is useless to put seeds in the ground. The American Gar- 
den sensibly says, before the soil becomes warm and dry. 
For this reason no particular time can be specified for plant- 
ing^everything depends upon the location, soil, and temper 
ature. A very good guide is the taking up of a handful of 
the loam and closing the fingers tightly upon it. If, on open- 
ing the hand, the soil remains in a hard 
lump, and retains the imprint of the fingers, 
it is too wet ; while if it falls apart in an ir- 
regular heap, it may be deemed in a condi- 
tion for the seeds. Another reminder, and 
one that will prove a guide in all latitudes, 
is the forest tree. When trees put forth 
their young leaves, all nature is ready for 
active work. Seeds planted then germinate 
at once, and seldom fail to come up and 
grow vigorously. Nothing is gained by very 
early planting. Better be a grain too late 
than too early. 



Pig Iron Pavement. 

Twenty different kinds of paving have been tried in Paris ; 
wood paving has been judged, gutta percha paving is too 
dear, in bitumen paving there is room for improvement, and 
now paving by pig iron is to be tried in a few days. A bed 
of mortar is first laid down, which is covered by a strong 
layer of asphalt ; it is in this layer that the iron cakes, which 
are about 1 -6 inches thick, are set. These cakes it appears, 



HAYES' FEED WATER HEATEB- 

light is but slightly luminous, and is of a pale blue or vio- 
let color. Ordinarily, with a battery, the distance between 
the points is so small that the pure arc itself cannot be had 
separated from the points, and so its spectrum cannot be 
separately projected. But, during a recent lecture experi- 
ment by Professor G. F. Barker, at the Stevens Institute, 
with the arc of the Gramme machine, the experiment was 
successfully performed, the carbon lines being plainly pro- 
duced on the screen. This, we believe, has never been done 
before as a distinct experiment ; at any rate, we call to mind 



Save your Soapsuds. 

Who would throw away a barrel full of 
soft soap or a box of hard soap ? Were it not 
otherwise useful, it would be of great value 
as a fertilizer, if spread, in its raw state, 
about our fruit trees or berry bushes. But, 
after being dissolved in water and passing 
through the wash tub, gleaning the imper- 
ceptible elements of the best manure from 
soiled linen, its fertilizing power is vastly 
increased. Indeed we may almost say that 
the average soapsuds from the kitchen and 
laundry is worth more than the soap which 
produces it. Do not, then, allow your soap- 
suds to run away wasted, while you Lave 
trees which it might benefit. 



A Good Lacquer. 

A preserving lacquer for brass or bronze, which gives a 
beautiful gilding to the articles, is also mentioned in the 
same paper. It is prepared simply by dissolving in 333 parts 
of rectified spirit 16 parts of shellac, 4 parts of dragon's 
blood, and 1 part turmeric root. The metal to be lacquered 
is warmed, and the varnish applied means of a sponge. 
Brasswork becomes beautifully gilded by this application. 
As the liquid is a spirit solution, it is necessary, of course, 
to keep it in a well stoppered 'boitle.— Photographic Jfem. 
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HOKSE POWEE PUMP. 

We are constantly receiving inquiries, from farmers and 
others, as to the easiest and most economical way of bring- 
ing water from a moderately distant point into a dwelling or 
barn. Probably the cheapest plan and one of the most effi- 
cacious is to use a windmill to actuate a suitable pump, and 
some of our correspondents have availed themselves of this 
means ; others, however, have found local objections to the 
windmill, and, possessing horses, have asked us for a method 
of devoting the power of their animals to the purpose of 
raising water. 

One of the simplest and most 
compact machines designed to 
meet this requirement is illustra- 
ted in the annexed engraving. 
The beam to which the horse is 
harnessed turns by its vertical 
shaft an inverted crown wheel, 
which actuates two smaller pi- 
nions,the rotary motion of which, 
changed by simple means into 
reciprocating, works the pistons 
of the two pumps. This appara- 
tus is an English invention, and 
is manufactured by Messrs. Hay- 
ward, Tyler & Co., of London. 
It is light and portable and easi- 
ly constructed, while it is capa- 
ble of raising a large body of 
water. Such an apparatus w'ould 
be useful on any large farm for 
supplying stoek with water, or 
for irrigating purposes. Any of 
our manufacturers of pumps aid 
horse powers may get an idea 
from this illustration which they 
can modify tD suit special re- 
quirements, by omitting one of 
the pumps or by substituting 
some other kind of pump, or by 
changing the mode of gearing. 
It would seem as if there would 

be a good demand for something of the kind which is com 
pact, simple, and not too costly. 



Vsenil Recipes for tbe Sbop, tbe Honsebolda 
mud tbe Farm. 

To give black walnut a fine polish so as to resemble rich 
old wood, apply a coat of shellac varnish, ar d then rub it with 
a piecs of smooth pumicestone until dry. Another coat may 
be given, and the rubbing repeated. After this, a coat of pol- 
ish, made of linseed oil, beeswax, and turpentine, may be 
well rubbed in with a dauber, made of a piece of sponge 
tightly wrapped in a piece of fine flannel several times folded, 
and moistened with the polish. If the work is not fine 
enough, it may be smoothed with the finest sand paper and 




IMPROVED KITCHEN FUBNITUBE. 

Mr. George Holt, of Minneapolis, Minn. , has recently in- 
vented an article of kitchen furniture which shows consid- 
erable ingenuity in economizing space, and contains places 
for nearly all the articles required for use in culinary opera- 
tions, the utensils, etc., all being arranged so as to be ready 
at hand. 

A represents the top or table ; B is a hinged leaf at the 
rear side, supported on suitable slide pieces ; and C is an 
ironing board that is placed in front corner slides, C, which 
are also made use of for sharpening knives. The central 
front part of the cabinet is arranged for shelves, D, forming 
a dish cupboard with hinged doors. At both sides of the 
shelves, D, are drawers, E, for miscellaneous articles — flour, 
sugar, meal, towels, etc. ; and above 
the shelves, D, and drawers, E, are 
two drawers, G, of smaller hight, 
but with inside partitions, one draw- 
er being for forks, knives, and spoons, 
the other for spices, etc. Below the 
top, and between the slides, C, are 
arranged various sliding devices, as 
a bread board, a vegetable cutter, a 
knife scourer, a grater, and others, 
which are drawn out as required, be- 
ing pushed in after use. The space 
at the rear part of the cabinet is di- 
vided by a central partition into lon- 
gitudinal chambers, F, for storing 
various larger articles of kitchen use, 
as tinware, potato mashers, etc., 
while longitudinal drawers, P', oc- 
cupy the remaining available space. 

Patented October 5, 1875. For fur- 
ther particulars address the inventor 
as above. 



HA^SWARD & CO.'S HORSE POWER PUMP. 

the rubbing repeated. In the course of time the walnut be- 
comes very dark and rich in color, and in every way is supe- 
rior to that which has been varnished. 

To separate honey from wax, put honeycomb and all in a 
tin pan upon a moderately warm stove, adding a tablespoon- 
f ul of water to each pound of honey. Stir occasionally with 
a piece of wire until the contents of the pan are in a liquid 
condition. Do not allow boiling to begin. Remove the pan 
from the fire and set it aside to cool. The cake of wax, to 
which all impurities will adhere, may then be carefully 
lifted ofE with a knife. 

A good durable whitewash is made as follows : Take half 
a bushel of freshly burnt lime, slake it with boiling water ; 
cover it during the process, to keep in the steam. Strain the 
liquid through a fine sieve, and add to it 7 lbs. of salt pre- 
viously well dissolved in warm water ; 3 lbs. of ground rice 
boiled to a thin paste and stirred in boiling hot ; i lb. of pow- 



Progress of tbe Senring Macblne 
In Europe. 

At the annual soiree of the em- 
ployees connected with the extensive 
works of the Howe Sewing Machine 
Company, Glasgow, Scotland, r«cent- 
ly held, the chairman stated that the 
British islands alone had taken a 
third of the machines (61,133) which 
the company had made in 1875. The 

little kingdom of Belgium, with her 5,000,000 of industrious 
people, took twice as many machines in proportion to popu- 
lation as Great Britain ; but France, with her 36,000,000 of 
people, as yet took but half as many as Great Britain, with 
83,000,000. Germany ,with her 40,000,000 did no better. Italy 
and Spain, the former with 36,000,000 and the latter with 
17,000,000, as yet purchased but a few hundred machines 
per year. Entire Scandinavia was an explored region ; while 
Russia, with her 85,000,000 of active and rapidly progres- 
sive people, as yet received but the tenth part of what were 
now sold in Great Britain. 

A little strong soap lather mixed with the starch will pre 
vent flat irons sticking to linen. 




HOLT'S KITCHEN CABINET. 

ered Spanish whiting ; 1 lb. of clean glue, which has been 
previously dissolved by soaking it well, and then hanging it 
over a slow fire in a small kettle, within a large one filled 
with water. Add 5 gallons of hot water to the mixture, stir 
it well, and let it stand a few days covered from dirt. It 
must be put on quite hot. For this purpose it can be kept 
in a kettle on a portable furnace. About a pint of this mix- 
ture will cover a square yard. 

A process of tinning iron tacks is to triturate chloride of 
zinc with a large quantity of oil and heat it in an oscillating 
vessel. As soon as this has reached the proper temperature, 
throw in the tacks and the necessary quantity of metallic 
tin, and after a few seconds dip them out with wire gauze 
and cast them in water. 



The removal of sand, etc. , adhering from the molds to iron 
castings, generally accomplished by filing, is said to be ef- 
fected far better by means of steel brushes. They are made 
of thin strips of steel, in the form of ordinary scrubbers, and 
also in that of whitewash blushes, and are reported to re- 
main sharp for a long time, and to be far more convenient in 
use than the file. 

Bronze powders: Bright yellow, copper 83 parts, zinc 17; 
orange, copper 90 to 95, zinc 5 to 10 ; copper red, copper 97 
to 99, zinc 1 to 3. 
A correspondent of the Country Gentleman reports excel- 
lent results for the following recipe 
for staining wood : 1. Wash the 
wood with a solution of sulphuric 
acid and water, made in the propor- 
tion of 1 oz. to a pint of warm 
water. Mix when wanted ; put on 
warm and wash evenly over every 
part. 3. Stain the wood thus pre- 
pared with tobacco stain, using a 
piece of flannel or sponge, rubbing 
it in lightly. To make the stain, 
take 6 lbs. common shag tobacco, 
cover with water and boil, letting 
it simmer slowly away till of the 
consistence of sirup. Strain for 
use. 3. When entirely dry, brush 
it over with the lollowing mixture : 
^ lb. beeswax, | pint linseed oil, 
1 pint boiled linseed oil. This may 
be omitted, and the wood simply 
varnished and polished instead. 
When it is desired to give the tone 
of light oak or maple, the solution 
of sulphuric acid should be much 
weaker, and only a light coat of the 
stain used. When a dark tone is 
preferred, two coats of the stain 
should be put on. 

Linseed oil has been sold for phar- 
maceutical use mixed very largely 
with cod oil. The adulteration is 
detected by mixing H ozs. of the oil with 0'4 oz. of nitric 
acid,and agitating. The liquid is then put by till the acid and 
oil separate ; and if the oil has a darker brown color and the 
acid turns yellow, proof of adulteration with cod oil is man- 
ifest. 

The following is a method of giving cast iron the appear- 
ance of bronze without coating it with any metal or alloy. 
The article to be so treated is first cleaned, and then coated 
with a uniform film of some vegetable oil this done, it is 
exposed in a furnace to the action of a high temperature, 
which, however, must not be strong enough to carbonize 
the oil. In this way the cast iron absorbs oxygen at the 
moment the oil is decomposed, and there is formed at the 
surface a thin coat of brown oxide, which adheres very 
strongly to the metal, and will admit of a high polish, giv- 
ing it quite the appearance of fine bronze. 

If wool be dyed black according to the following recipe, the 
dye, it is said, does not rub off, the 
fibers remain loose, and the wool has 
a desirable reddish cast: Boil the 
thoroughly washed wool well for an 
hour and a half in a bath composed, 
for 100 lbs. of wool, of 2i lbs. of 
chromate of potash, 2i lbs. of alum, | 
lb. of blue vitriol, and 3 lbs. of com- 
mercial sulphuric acid, and dye it, 
without rinsing, in fresh water, with 
30 lbs. of logwood and 30 lbs. of 
Brazil wood. It is advantageous for 
the color to allow the wool to remain 
in the mordant for 13 hours. 

Professor Charles A. Seely has in- 
vented a new mode of 'filtration. At 
the bottom of an open glass tube, say 
1 inch in diameter, he places a piece 
of felting paper, and over this a piece 
of India muslin, which is secured 
around the tube by a rubber ring. 
The tube is filled with the liquid to 
be filtered, and is closed at the top 
with a rubber stopper, through which 
runs a piece of rubber piping. The 
tube is connected with the two bot- 
tles, so arranged that the water in 
the upper one flows down into the 
lower one, forcing out the air, which 
in turn runs through the rubber pipe, 
forcing out the liquid through the 
filtering material. 

Washing the face night and morn- 
ing in J pint of water to which the juice of 1 lemon has been 
added is said to be a good remedy for freckles. 

The secret of raising fine quinces, according to a corres- 
pondent of Inter-Ocean, is to purchase the orange variety, 
and set the trees from six to eight feet apart in rich soil. 
Bandage the stem with two or three wrappings of old cloth 
as far down in the ground as possible, as the roots start 
from near the surface. Let the bandages run six or eight 
inches above the ground, then pack tha soil a couple of 
inches around the bandages. This should be renewed every 
spring. 

Waterproof glue may be made by boiling 1 lb. of common 
glue in 3 quarts of skimmed milk. This withstands the 
action of the weather. 
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TH£ MAGNETIC SFECTBTTM. 

In a lecture delivered by Professor Barker at the Stevens 
Institute of Technology, and described in the Scientific 
Ambkican of March 18, one of the most striking experi- 
ments was the exhibition of the magnetic spectrum upon the 
screen. The name magnetic spectrum has been given by 
physicists to the arrangement which iron filings assume 
under the influence of the poles of a magnet ; and these spec- 
tra aiford a convenient means of studying the lines of mag- 
netic force. Professor Mayer's method of rendering mag- 
netic spectra permanent will enable any one to obtain plates 
like that from which the engraving herewith has been made. 

Having dissolved shellac in strong alcohol, it is allowed to 
stand for a week or more until it is perfectly clear. It is 
then decanted and flowed 
over a thin glass plate, just 
as photographic plates are 
coated with collodion. After 
carefully drying for a day or 
two in a place free from 
dust, " the plate is placed 
over the magnet or magnets, 
with its ends resting on slips 
of wood, so that the under 
surface of the plate just 
touches the magnet. Fine 
iron filings, produced by 
drawfiling Norway iron 
which has been repeatedly 
annealed, are now sifted uni- 
formly over the film of lac 
by means of a fine sieve. 
The spectrum is then pro- 
duced by vibrating the plate 
by letting fall vertically 
upon it, at diiferent points, a 
light piece of copger wire. 
The plate is now cautiously 
lifted vertically off the mag- 
net, and placed on the end of 
a cylinder of pasteboard, 

which serves as a support in bringing it quite close to the 
under surface of a cast iron plate (1 foot diameter and i inch 
thick), which has been heated over a large Bunsen flame. 
Thus the shellac is uniformly heated; and the iron filings, 
absorbing the radiation, sink into the softened film and are 
fixed." 

When the plate is to be used for photogiaphic prints, the 
heat is kept up until the metallic luster of the filings disap- 
pears by their complete immersion in the shellac. The pho- 
tographic prints will exhibit the lines of force in white 
upon a black ground. When the plates are used for exhibit- 
ing them upon the screen, the lines of force will appear 
black. When prepared with great care, such plates may 
be used for the most accurate measurements of the magnetic 
field. 

The engraving herewith was made directly from a plate 
prepared by Professor Mayer. C. F. K. 



made blue with litmus ; the acid in the vessel then changes 
it into a fine red. — Berichte der Beutschen Ohemischen Oe- 
sellschaft. 



How to Set Out Roses. 

Messrs. Dingee & Conard, the great rose raisers, give the 
following directions for the treatment of their favorite 
flowers : Make a hole so large that the roots may be spread 
out nicely. Cover the roots with fine soil, rather deeper 
than they were grown, and pack down lightly with the 
hand. It is generally best, though not always necessary, 
to protect the plants for a few days from the sun and chill- 
ing winds, until they become someiyhat accustomed to their 
new position. Paper grocery bags are useful for this pur- 
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A NEW LECT1TBE EXFEBIUENT. 
One of the most curious and interesting compounds of 
nitrogen and oxygen is that formed when nitric acid is 
poured upon copper, silver, mercury, tin, and some other 
metals, as well as when heated with charcoal. The com- 
pound (NjOi) is known as nitric oxide, and is the gas em- 
ployed, in connection with bisulphide of carbon, for photo- 
genic purposes in Sell's new lamp. When this gas comes into 
contact with free oxygen, it is at once converted into the 
higher oxides — nitrous and hyponitrous acids, N2O3 and N2O4. 
The latter compounds are red vapors, and are very soluble in 
water. These are the poisonous red fumes always observed 
on dissolving sugar, starch, or metals in nitric acid. 
G. Bruylants has devised the accompanying simple appa- 
ratus for illustrating its 
properties. A very large 
bottle is fitted with a doub- 
ly perforated India rubber 
stopper through which pass 
two glass tubes, one of 
which. A, is drawn out to 
a fine jet ; the other, B, is 
bent at right angles at one 
end, and the other end is 
bent like a J, and drawn 
out as shown in the en- 
graving, terminating at 
the bottom of the inverted 
bottle. The bottle is filled 
with water, the cork in- 
serted, the tube. A, drawn 
out so as to project but a 
little distance above the 
stopper, and the bottle in- 
verted. Nitric oxide is al- 
lowed to enter through B, 
until nearly all the water 
has been driven from the bottle. The tube. A, is then pushed 
in until about four inches from the bottom, as seen in the 
illustration, and the other end inserted in a vessel of water, 
C. Oxygen gas is now passed in through B, the aperture 
at once fills with red fumes, which dissolve in the small 
quantity of water still in the bottle, producing a species of 
vacuum. The water then ascends through A, producing a 
small fountain. If, in admitting the oxygen, excess is care- 
fully avoid'ed, the bottle may be completely filled with water. 
The experiment is more instructive if the water be first 



THE MAGNETIC SPECTRUM- 

pose, turning the bag completely over the plant, and sup- 
porting this with one or more sticks, heaping on a little 
earth to keep it in place. If the ground is dry, water thor- 
oughly, soaking the earth down to the roots of the plants. 
Do not water too often. Like persons, rose plants want 
water only when thirsty. Let them get thirsty before giv- 
ing them a drink. 



SIUFLE FOBH OF THE GTBOSCOFE. 

BY JOHN. O. DKANB. 

Take an ordinary plumb bob, with a smooth hole where 
the cord is attached ; wind about three feet of smooth hard 
cord about the neck of the plumb bob. Hold the end of the 
cord firmly and let the plumb bob fall ; as it descends, and 
the cord unwinds, it will spin rapidly on its axis like a top, 
but instead of pointing toward the floor the axis will take a 
horizontal position at right angles to the cord, as shown in 
the engraving ; and while revolving rapidly on its axis, the 
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point will slowly describe a circle around the cord, as shown 
by the dotted line. This form of gyroscope may have been 
noticed before ; but I have never seen it described, and acci- 
dentally discovered it only a few days ago. 

Indianapolis, Ind. 

m i»i 1 

Messrs. Frahmand Scharnweber,of Chicago, 111., request 
us to state that their spring power, described in our issue of 
March 11, can be constructed in large as well as small sizes, 
and that a machine of nearly 3 horse power is now being 
made. 



Sometblng about Belting. 

Ii> the Editor of the Scientific American : 

A first class leather belt will do 3^ times the service of 
the best rubber belt that is found in the market. There is 
no economy in using a rubber belt at any price, unless it be 
where there is great heat or dampness. 

Leather belts should be thoroughly oiled before using. A 
good way to apply the oil, where there is much belting to be 
oiled, is to have the belting run off from one reel to another, 
through a pot of oil, with suitable rubbers to wipe off the 
superabundance of oil. Another very good method of ap- 
plying the oil — and perhaps it 
would be preferable in a ma- 
jority of cases — is to put it on 
with a paint brush. This 
should be done on both sides, 
with no sparing hand. A belt 
thus oiled will not require a 
second application under ten 
years, unless there be much 
dust to absorb the oil, and then 
it may be put on very sparing- 
ly compared with the first ap- 
plication. The advantages that 
an oiled belt has over a dry 
one are these : 1. It lasts lon- 
ger. 3. It requires less power 
to drive the machinery. 3. It 
may be run much more slack, 
which makes the bearings less 
liable to heat, requiring less 
oil and less attention. 

There are but few people 
who pay any attention as to 
how they put on a cross belt, 
consequently they are just as 
likely to get it on wrong as 
right. There are but two ways 
to put such belts on. The right way is this : Put the belt on 
in such a manner that the drive pulley will have a tendency 
to rough up the splices ; then when the splices come to the 
crossing they will smooth each other down instead of catch- 
ing under each other's corners and tearing open a splice. 

A quarter twist belt should never be used where it can be 
avoided ; but when it is used, it should be as narrow as prac- 
ticable, and the pulleys should be large. Increasing the 
width of a quarter twist belt does not increase its power in the 
same ratio as in a straight or cross belt. There is not more 
than one per cent advantage in using an oiled belt with the 
grain side next to the pulley, which will hardly compensate 
for the ugly look which a belt presents when put on in that 
manner. 

In lacing a belt, the lacing should never be crossed on 
either side. To lace a belt in this manner, there must be 
one more hole in one end than the other, consequently there 
will be a hole in the middle of one end, which is the place 
of beginning. Draw the lacing to its middle through this 
hole, lace each way to the edge and back to the middle 
again, and you have by far the nicest joint that can be put 
into a belt. No one will ever lace the old way after once 
getting "the hang " of this method. But it is old to me, as 
I have laced in no other way for twenty-five years. 

Plaited belts for engine governors and small machinery 
may be as scientifically laced, and the fastening will last as 
long as the lacing of a flat belt, with no more uneven- 
ness. 

To determine the width of a belt to drive all kinds of ma- 
chinery, where power and speed are known. Rule : Place 
the number of horse power for a numerator, and the speed 
of the belt in hundreds of feet per minute for a denomina- 
tor. That will give what the width of the belt should be 
in fractional parts of a foot. Example 1 : What is the re- 
quired width of a belt for a planer which requires six horse 
power to drive it, the verge of thedriving pulley running at 




900 feet per minute? Answer: | = 8 inches. Example 3: 
What is the necessary width of a belt for an engine of 10 
horse power, running at 100 strokes per minute, with a band 
wheel 3i feet in diameter (11 feet in circumference) ? An- 
swer: ^|- =10 I f^ inches. E. H. Da vies. 
Santa Clara, Cal. 

Human Remains In Mlcblgan. 

A party of scientists have begun the work of excavating 
and exploring the mounds at Spoonville, Mich., which were 
supposed to conceal the remains of prehistoric inhabitants 
of this region. Two mounds were opened. There were 
found human skulls, pottery, copper utensils, hatchets, 
needles, etc. It was the unanimous verdict that they were 
at least two thousand years old. Further explorations will 
be made. The scientists are of the opinion that this will 
prove among the richest discoveries of the kind on this 
continent. 
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HOW THE EABIH IS WEIGHED AND MEASUBED. 



LECTURE DELIVERED AT THtt 8TEVEN9 INSTITUTE OP TECHNOLOGY, BY 
PROFESSOR 0. A. YOUNG, OP DARTMOUTH COLLEGE. 



It may seem paradoxical to state that the earth is the least 
accessible to us of all the heavenly bodies ; but the fact is 
that we possess more accurate information concerning the 
surface of other bodies, such as the moon, for example, than 
we do of our own planet. There are six cardinal facts con- 
nected with the earth. 1. It hangs freely in space. 2. It is 
approximately spherical, having a diameter of about 7,912 
miles ; 3. It weighs about six sextillions of tuns, or would 
if the operation could be performed on its own surface, by 
bringing up one basketful after another to the surface and 
weighing it. 4. Its density is about 5 '55 times that of water. 
5. It rotates on its axis once a day. 6. It revolves about the 
sun once in a year. 

The spherical form of the earth is proved by the shape of 
•he shadow it oasts upon the moon in an eclipse of the lat' 
ter, and by the fact that we see the masts of a ship before 
the hull comes in sight. There are several other proofs, 
which it would take too long to describe ; bat the above are 
sufficient. The rotation of the earth is proved in various ways. 
If the earth did not rotate, a falling body would move in a 
straight line towards the center of the earth. In fact a body, 
however dropped, say from the top of a tower, will fall 
a little to the east of the vertical line. The reason is that 
the top of the tower moves faster than the bottom because it 
has a larger circle to describe in the same time, and the body 
dropped partakes of that motion. At a hight of 500 feet, 
this easterly deviation amounts to about an inch and a quar- 
ter. On the same principle a cannon ball will not preserve 
its true direction, but will be influenced by the rotation of the 
earth. The direction of the winds is also influenced in an 
important manner. Suppose a wind to start with a direction 
due north and south, and to keep that direction constantly. 
Then the earth's'rotation from west to east will cause the 
wind to come more and more from the eastward, and it wiU 
change to northeast, east, southeast, south, southwest, west, 
and northwest. All this takes place without any real change 
in the direction of the wind ; the charige is only apparent, 
and because our position has changed. In this way the wind 
veeis around in the direction of the hands of the clock about 
five or six times a year in the northern hemisphere. When 
there is any change it is- due to a disturbance, an^ a storm 
is to be looked for. Storms usually rotate in the opposite 
direction. The lecturer proceeded to show how the rotation of 
the earth is demonstrated by means of Foucault's pendu- 
lum, which consists of a heavy globe of metal suspended by 
a wire in a frame, which may be rotated by means of a craik. 
When the pendulum is set in motion, it is found to swing in 
the same direction, no matter how much the frame is rota- 
ted. Now suppose such a pendulum to oscillate for several 
hours ; it will constantly keep in the same plane, but the 
earth in the meantime carries the table under the pendulum 
around from west to east, and the pendulum will appear to 
have changed its plane in the opposite direction. This change 
is made apparent by means of a graduated circle on the table 
under the pendulum. In order to make accurate experiments, 
an extremely long wire and a heavy ball are used ; and to in- 
sure a perfectly regular motion in one plane only, without 
any sideward swing, the ball of the pendulum is pulled back 
by means of a string, which is then fastened and burnt off. 
To keep it in motion for hours, an electro-magnetic appara- 
tus is employed. At the pole the plane of oscillation would 
appear to move all around the circle, while at the equator it 
would continually coincide with the meridian, notwithstand- 
ing the rotation of the earth, and would appear unchanged. 
I n latitudes between the equator and the poles, the appa- 
rent motion would be proportional to the sine of thelatiiude 




Fig. 1, a drawing by Professor MacCord, neatly illustrates 
he reason why the amount of deviation in the plane of oscil- 
ation of the pendulum diminishes as we pass from the pole 
to the equator. Suppose a pendulum to be set in motion at 
A, swinging in the direction of the meridian at that point, 



which direction is represented by the tangent, A V. It will 
tend to preserve this direction, when it is carried to B by the 
rotation of the earth ; so that, instead of oscillating in the 
direction of the meridian at that point, represented by the 
tangent, B V, it will differ from it by the angle, AVB, in- 
cluded between the two tangents. Now, on taking a parallel 
of latitude nearer the pole, the angle. A' V B', formed by 
the tangents drawn to the two successive positions of a pen- 
dulum taken on the same meridians as before, will be great- 
er ; or in other words, the displacement of the plane of os- 
cillation of the pendulum will be greater for the same amount 
of the earth's rotation on the parallel of A' B' than on A B. 
The angles, AVB and A' B' V, which appear only as pro- 
jections in the main figure, are shown in their true relation 
to the right. It will be noticed that the tangents drawn to 
the different meridians, at their intersections with the paral- 
lels of latitude, form the elements of a cone, the apex of 
which recedes further and further from the center as we ap 
proach the equator, and that therefore the angles between 
these elements become lesis and less. At the equator, all the 
tangents, as E I, being perpendicular, they would form a 
cylinder and not a cone ; and as they are of course all paral- 
lel, the direction of the pendulum would not be changed in 
passing from one to the other. Another instrument for 
showing the rotation of the earth is the gyroscope, consist- 
ing of a well poised wheel, which continues to gyrate inone 
directioi, but seems to describe a circle with its axis because 
the earth moves under it. The size of the earth has been 
pretty accurately determined. The following are the results 
obtained respectively by Bessel, Airy, and Clarke ; 

BesBel. Airy. Clarke. 

Polar radius in feet .20,853,663 20,853,810 20,8e3,429 

Equatorial radius in feet 20,923,596 20,923,713 20,923,161 

Ellipticity st/ts 3-^SS ^S^-iS 

According to Charles, the equator is also elliptical, and his 
measurements of it are as follows : Semi-major axis 20,926, 
350 feet (longitude 15° 34' E.): semi-minor axis 20,919,972 
feet (longitude 105° 34' E.): difference 6,378. Equatorial 
ellipticity, -j J^^. 




Now in order to determine the dimeLsions of the earth so 
accurately, numerous arcs of meridians had to be measured. 
For this purpose two stations, say two hundred miles apart, 
are selected , and their latitude is first determined. This is 
the only part of the whole operation which properly belongs 
to astronomy. The latitude of a place is its distance from 
the equator reckoned on the meridian, or, which is equal to 
the same thing, the altitude or distance of the celestial pole 
above the horizon. This latter may be measured either by 
observing the same star at its highest and lowest points, or 
by observing the pole star, which describes a small circle 
about the celestial pole, and crosses the meridian twice in 
each revolution. These observations are made with the tran- 
sit instrument and thezsnith telescope. Having thus deter- 
mined the true position of che two stations on the earth's 
surface, we proceed to the measurement of the distance be- 
tween them. This is done by means of what is called trian- 
gulation. A piece of level ground, four or five miles long, 
is selected to get a base line, e d, Fig. 2, which is very accu- 
rately measured. Then a third station, e, is selected, and 
the angles it forms with the two ends of the base line are 
measured with a theodolite. Then, having one side and the 
angles, the other sides can be easily calculated. In the same 
way we compute the distance of the stations, / and g, and 
finally B. Usually hill tops are selected for the intermedi- 
ate stations, and the observation of the angles is facilitated 
by the reflection of a beam of sunlight by means of a mirror, 
called a heliotrope, into the measurement. The observations 
are repeated many times to reduce the errors as much as pos- 
sible ; two feet in two hundred miles is about the limit of 
error allowed. 



The measuring rods used in the United States Coast Sur- 
vey are made of iron and brass in such proportion as to com- 
pensate for the elongation and contraction due to tempera - 
ture. One is placed on tressles, and the other is carried for- 
ward and made to touch the flrst very accurately. The mo- 
ment of contact is indicated by a spirit level connected with 
the rod by means of levers. 

The length of a degree depends of course on the shape of 
the earth's surface, and the clock furnishes us with a ready 
means of determining that shape. The vibration of the pen- 
dulum is due to the attraction of gravitation, and this be- 
comes greater as we approach the center of the earth. Hence 
a clock will go faster at the poles than at the equator. It 
will gain about four minutes, three of which are due to the 
centrifugal force as has been found by calculation, and one 
is due to the form of the earth. Therefore, in order to de- 
termine the form of the earth, or, in other words, the dis- 
tance o f the surface from the center a t different points, all 
that is necessary is to carry the same pendulum to those 
points and observe the rate of variation. The best instru- 
ment for this purpose is Kater's pendulum, based on the 
principle (of Huyghens) that the point of suspension and the 
center of oscillation are interchangeable. It is adjusted by 
means of sliding weights until it keeps the same time, when 
it is suspended by its ordinary point of suspension, or turned 
upside down and suspended by its center of oscillation, 
which is also provided with a knife edge. This instrument 
is hung up in front of an astronomical clock beating seconds, 
and their rate of variation is ascertained by observing them 
through a telescope and noting the coincidences. It has been 
found that the degrees are about one seventh longer at the 
poles than at the equator. Although the accuracy of these 
measurements is often extolled, it not unfrequently happens 
that an error of two or three hundred feet is made in deter- 
mining the latitude of places. Such errors are not the fault 
of the methods or of the observers, but are due to the varia- 
tions of the direction of the plumb line caused by the at- 
traction of mountains or dense rocks at the places in ques- 
tion. In the work of the United States Coast Survey, the 
average error is one hundred and twenty-five feet. 

We are enabled to compute the weight of the earth by first 
determining its density ; and this is done by comparing the 
attraction of the earth upon some object with the attraction 
of a body of known mass upon the same object. 

Dr. Maskelyne accomplished this by determining how 
much a plumb line was deflected from its normal direction 
by Mount Schehallian, in Scotland. This deflection was 
found to be twelve seconds. If the mountain had been as 
dense as the interior of the earth, the deflection would have 
been twenty-one seconds. The mean density of the moun- 
tain was ascertained, by numerous borings and actual deter- 
minations, to be two and three fourths times that of water. 
Hence the density of the earth is 12 : 21 : : 2-75 = 4-81. 

Cavendish, in 1798, compared the attraction of the earth 
with two lead balls, P and G, Fig. 3, each a foot in diame- 
ter. Two small lead balls, A and B, upon which the attrac- 
tion was exerted, were attached to a wooden rod six feet 
long, suspended by a fine wire, D, E. When at rest, the 
position of the rod was observed by means of a telescope, 
T ; then the large balls were brought near, on opposite 
sides, so that their attraction should conspire to twist the 
wire, and the change of position was observed by means of 
the telescope. The amount of force exerted in producing 
the torsion of the wire, D E, isthe measure of the attraction 
of the balls. The attraction of the earth on the same balls 
is, of course, represented by their weight. Then, from the 
known density of lead and the law of gravitation that bodies 
attract each other directly as their masses and inversely as 
the squares of the distances. Cavendish computed the density 
of the earth to be 5 45 times that of water. More recent 
experiments with an improved f oim of the apparatus have 
proved that the density is 5 56. 

Another method is by observing the rate of vibration of 
a pendulum at the top and bottom of a mine, or of a mouu' 
tain. At the bottom of a mine a pendulum will be attracted 
only by the particles of matter below it, the stratum above 
it exerting no influence upon it whatever. More accurately 
speaking, a pendulum carried to a depth of 500 feet would 




vibrate as though it were on the surface of a sphere having- 
a radius 500 feet shorter than that of the earth. Since the 
density of the stratum above the pendulum can be found by 
experiment, we are enabled to deduce that of the earth bj 
a simple calculation . 

From the dimensions of the earth already given, its vol- 
ume is found to be about 260,000,000,000 cubic miles, and 
its weight six sextillions of tons, which, when written out, 
will present the formidable appearance of 6,000,000,000 
000,000,000,000 tuns. C. F. K. 
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TESTING BOILEBS. 

An Englisli firm (Messrs. Howard & Co., of Old Hill, 
Worcestershire) is now making boiler shells with welded 
seams, a form of construction involving some difficulty in 
manufacture, the trouble of which will be amply repaid by 
the improvement in strength and durability of the boiler. 
Hydraulic pressure is used for testing the soundness of the 
welds, and for this purpose Messrs. Tangye Brothers, of 
Birmingham, have designed and construcced the machine 
herewith illustrated. It is ca- 
pable of testing shells up to 4 
feet in diameter and 35 feet 
long, at a pressure of 300 lbs. 
to the square inch. 

The appliance, the engraving 
of which we select from T/ie 
Engineer, consists of a fixed 
hydraulic cylinder, 13 inches 
in diameter and of 13 inches 
stroke, connected to a traveling 
head by rectangular wrought 
iion bars, 5 inches by 2} inches, 
pierced with cotter holes of 11 
inches pitch; the platen at- 
tached to the hydraulic ram 
slides along the bars. When 
a boiler shell is to be tested, 
the traveling head is run out of 
the way along the line of rails, 
and the shell is run in on a -': _^ 

truck , the head is brought back 
to its place, and the cotters 
are inserted in the nearest cot- 
ter holes. Pressure is then ap- 
plied to the cylinder by means of hydraulic 



cured by chains to the upper part of the slides, which chains 
pass over pulleys, so that the counterpoises hang inside the 
desk out of sight. The curved arms. A, which support the 
outer portion of the table, are also secured to the slide. 
These arms serve as guides for a third arm, B, which has 
projections on its inner end which engage in the rack teeth 
shown in Fig. 1, so as to aid in holding the table in what- 
ever position it may be adjusted. The appearance of the 
desk with the table closed is shown in Fig. 3. 




pumps ;the 
ram forces the platen against the end of the shell, and the 
joint is thus made tight, ready for testing. The shell is then 
filled with water from a tank by means of a flexible hose in- 
serted into a passage in the platen, while the air escapes by 
the tube, marked B, in the traveling head ; this tube is made 
to slide diagonally, so as to suit any sized shell. The tube 
is then closed by means of a cock, and the test pressure is 
applied by the hydraulic pumps. 

The boiler seams are welded by means of a gas furnace 
placed over them ; and special machinery has been made for 
planing the plates, bending them into the form of tubes, and 
facing the ends of the latter, as well as for testing them by 
the machine now under notice. 

m 90t m — — ^— ^— — — 
ATKINSON'S I9LFB0VED DESK. 

Any person that has spent an hour or two bending over a 
sitting desk, steadily writing, knows what a wonderful re- 



HO WARD & CO 'S BOILEB TESTING MACHINE 

The invention has f compact and ornamental shape, ren- 
dering it a handsome article of furniture for the library. 

Patented through the Scientific American Patent Agency, 
March 7, 1876. P^or further information relative to rights 




lief is experienced when he can transfer his work to an up 
right standing desk and straighten the painful stitch out of 
his back. To afford this relief, and to add many convenien- 
ces not heretofore embraced in a single desk, are the objects 




of the mveniion Illustrated herewith. This desk is readily 
chaugeable from a sitting to a standing desk, or vice mrsd, by 
simply raising or lowering the table, which can be adjusted 
to any hight ; and besides, it can be placed at any angle 
desired. The movable table is pivoted to sliding pieces 
which travel in vertical guides on each side of the frame. 
Its weight is balanced by metal counterpoises which are se- 
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to manufacture, etc., address Chas. 
Place, New York city. 



A. Atkinson, 3 Clinton 



IHFBOVED MUCILAGE BOTTLE. 

George E. Wight, of New York city, has recently in- 
vented a mucilage bottle, so constructed that the mucilage 
may be applied without a brush or any detached instrument. 
The bottle has a metallic cap, provided with an g tube and 
sponge. 

A represents the bottle or cup ; and upon the neck of the 
bottle, A, is formed a screw thread to receive the screw 
thread formed upon the inner surface of the flange of the 
metallic cap, B. In the center of the cap, B, is formed a hole, in 
which is secured the upper end of the small metallic tube, C. 




The tube, C, is bent into an S shape, so as to prevent the 
air from entering the bottle, and to keep the mucilage close 
to the sponge. D is a sponge cut into a tapering or conical 
form, the base of which is secured to the cap, B, by sewing, 
small holes being formed through the cap for convenience 
in securing the sponge in place. E is a cap, made of such 
a size as to cover the sponge, D, without touching it, which 
fits snugly and airtight upon the outer surface of the cap. 
In using the device, the sponge should be kept moist with 
water to enable the mucilage to pass through it freely. To 
apply mucilage, the cap, B, is removed, the bottle is invert- 
ed, and the sponge, D, is rubbed over the place to which the 
mucilage is to be applied, care being taken to replace the 
cap, E, to prevent the sponge from becoming dry and 
stifE. 



Frencb Rallnray Signals. 

The Paris correspondent of the London Times says : " The 
French Minister of Public Works has addressed a circular 
to the railway companies, calling their attention to an appa- 
ratus designed to prevent the terrible accidents resulting 
from the inefficiency of danger signals. The question is of 
immediate interest on account of the lamentable accident at 
Abbot's Eipton, and the ministerial circular deserves, there- 
fore, the greatest publicity, I wished, before transmitting 
it, to obtain information per- 
sonally as to the efficiency of 
the system patronized by M. 
Caillaux. The results commu- 
nicated to the companies by the 
circular may be considered con- 
clusive, and seem destined to 
make up for the inadequacy of 
optical signals, which are na- 
turally thwarted by fog or by a 
sharp curve, an inconvenience 
which it has been attempted to 
remedy by fog signals. In En- 
gland a mechanical contrivance 
has been devised putting in mo- 
tion a rod which, being struck 
by the engine, produces a whis- 
tle ; but the recent accident has 
proved that this device is not 
infallible. The system indorsed 
by the Minister of Public Works 
seems, on the other hand, to 
meet every objection. It can be 
placed at any distance, as it acts 
simply by laying down a wiie 
The board which indicates danger, in moving, excites an elec- 
tric current which leads to an apparatus placed in contact 
with the locomotive, and which produces a loud whistle. 
As soon as the indicator no longer indicates danger, the cur- 
rent is intercepted, and the locomotive may come in contact 
with the apparatus without causing a whistle. These ex- 
periments have been made during snow, and have invaria- 
bly succeeded, the warning being given at a sufficient dis- 
tance to allow of a train, running at full speed, being pulled 
up in time. 



NEW FUSIBLE BOILEB FLUG. 

The annexed engravings, taken from the English Me- 
chanic, represent a new fusible plug, which is intended to 
act as an efficient safeguard against boiler explosions. A 
bulb of gun metal, C, is provided with a screw shank, where- 
by it may be screwed into the top of the fire box. Through 
the bulb passes an inclined tapered tube, D, so that the out- 



FTC 




er surface of this tube and the inner surface of the bulb are 
subject to the heat of the fire, while the exterior of the bulb 
and interior of the tube are surrounded by the water in the 
boiler, which circulates through the latter The tube, D, is 
slotted, and the slots, E, are filled with soft metal, which, 

FIG. 2. 




so long as the tube is full of water, is thereby kept from 
melting ; but should the water in the boiler fall below the 
level of the tube, then the heat of the fire melts the fusible 
metal, forming apertures through which the steam rushes, 
thus relieving the boiler of pressure and at the same time 
putting out the fire. The device is the invention of Mr. T. 
J. Smith, of North Bow, England. Fig. 1 is a perspective 
view, and Fig. 3 is a vertical section 
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AN OBNAUENTAL GOTTBD. 
We have already called attention to the beauty of 
many of the varieties of gourd, and their value in the 
flower garden as trellis plants. Their foliage is generally 
very handsome, and the fruit is frequently interesting on 
account of its eccentric appearance. Plants suitable for 
covering walls and arbors are by no means numerous ; and 
the gourds are plants of large growth and rapid development, 
and are therefore worthy of cultivation. Nearly all mem- 
bers of the genus can be utilized for climbing purposes ; and 
one of the best is the cueumis metuliferus, shown in our en- 
graving. The venous structure of the leaf is highly 
organized, and the curious oblong fruit is studded all 
over with horny protuberances. The foliage is of a 
beautiful fresh green color ; and if planted in a deep 
soil.in a sunny place sheltered from high winds,a very 
ornamental addition will be made to the garden. The 
gourds require plenty of water in dry weather, and 
liquid manure is highly beneficial to them. 



Railroad Crossings. 

A bill has lately been passed by the Massachusetts legis- 
lature, providing that "no highway or townway shall here- 
after be laid out across a railroad at a level therewith, nor 
shall any railroad be laid out and constructed across a high- 
way or townway at a level therewith, without the consent in 
writing of the Board of Railroad Commissioners, in addition 
to the authority of the Court Commissioners, as now re- 
quired. " 

This is an excellent and most sensible measure, and one 
which deserves the aUention of the Ipgislatnres of all the 



way to cross on the same plane ; and whenever such inter- 
section does exist, guards with signals are kept constantly 
on the alert. 



The Early Dlscoverr of Coal. 

Bituminous coal, or sea coal, was known upwards 
of a thousand years ago, in the year 853, but did not 
come into general use until the 16th century, and was 
not used in the manufacture of iron until the 17th cen 
tuiy. Anthracite coal came gradually into use so late 
as the 19th century, and was not usfd as fuel in the 
manufacture of iron until about 16 years ago. 

So early as 1790 anthracite coal was known to 
abound in the county of Schuylki]l,in the Stateof Penn 
sjlvania; but itbeing of a different quality from that 
known as sea coal or bituminous coal, and being hard 
of ignition, it was deemed useless until the year 1795, 
when a Pennsylvania blacksmith, named Whetstone, 
brought it into notice. His success in burning it in- 
duced persoifsto dig for it; but when found,every per- 
son connected with the enterprise had to experiment 
on its combustion, and vain were ihe attempts to burn 
it by the majority of them, and all came to the conclu- 
sion that it would not come into general use. 

About the year 1800, Mr. Morris, who had a large 
tract of land in Schuylkill county. Pennsylvania, pro- 
cured a quantity of coal therefrom, and took it to 
Philadelphia city, .but he was unable with all his 
heroic exertions to bring it into rotice, and abandoned 
all his plans. From that time until 1806 it was talked 
about as a humbug ; when accidently a bed of coal 
was found in digging a tail race for a water wheel for 
a forge, which induced another blacksmith, David 
Berlin, to make a trial of it. His success was gener- 
ally made known, which induced others to try to burn 
Pennsylvania coal. 



Study and Business. 

In learning, concentrate the energy of the mind prin- 
cipally on one study ; the attention divided among 
several studies is weakened by the division ; besides, 
it is not given to man to excel in many things. But 
while one study claims your main attention, make oc- 
casional excursions into the fields of literature and science, 
and collect materials for the improvement of your favorite 
pursuit. 

The union of contemplative habits constructs the most 
useful and perfect character ; contemplation gives relief to 
action; action gives relief to contemplation. A man unac 
customed to speculation is confined to a narrow routine of 
action ; a man of mere speculation constructs visionary theo- 
ries, which have no practical utility. 

Excellence in a profession and success 
in business are to be obtained only by 
persevering industry. None who thinks 
himself above his vocation can succeed 
in it, for we cannot give our attention 
to what our self-importance despises. 
None can be eminent in his vocation 
who devotes his mental energy to a pur- 
suit foreign to it, for success in what 
we love is failure in what we neglect. 

ACALTFHA MABGINATA. 

To the myriads of fine foliage plants 
which have been introduced of late 
years this is a welcome addition. The 
leaves, as regards size, resemble those 
of aealypha tricolor, hnt the markings, 
in which their chief beauty resides, are 
of a character wholly different from 
those of that variety. In the present 
case, the center of the leaf is brown, 
around which is a distinct margin ol 
rosy carmine about a quarter of an inch 
in width ; and the surface is entirely 
covered with little hairs, which add 
considerably to its beauty. This plant, 
says the English Garden, belongs to 
the spurgeworts, an order comprising 
upwards of a hundred species, which 
are more or less distributed over all 
tropical and subtropical regions, but the 

headquarters of which are in South America. A goodly 
number are annual, but the great mass are perennial plants, 
having much the appearance of nettles, and readily known 
from their nettle like leaves and the disposition of their 
flowers. 




CUCUMIS MBTITLIFERTJS. 

other States. While we have scores of inventions for the 
safety of passengers in the cars, there is little attention paid 
to proper safeguards to keep people out of the way of the 
trains. As a rule, the railroad companies are only required 
to put up a sign to "look out for the locomotive when the 
bell rings " at road crossings, and blow whistles or sound 
bells when the train approaches the road, and that is all that 
is thought needful to protect the public from trains rushing 
at the rate of forty miles an hour. It is no easy matter to 
fs'imats tbe ppeed of an approaching locomotive, and acci- 
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ACALYPHA MAEaiNATA. 

dents are constantly occurring simply through people think- 
ing that they can drive across a track before the locomotive 
can reach the crossing, or on attempting to cross, and failing 
to observe the coming train until too late to avoid it. By 
sinking or raising the track, so as to leave a clear passage, 
these accidents, of course, become impossible. In England, 
it is of a very unfrequent occurrence for railway and high- 



Tbe Thickest Armor Plate Ever HflaAe. 

Experiment was lately made at the great works of Charles 
Cammell & Co. , Sheffield, Eng. , which, it is believed, will 
have an important influence upon the future of ironclad 
navies. It was the rolling of the thickest armor plate which 
has ever been produced. Four and a half inches is the 
thickness of the plates with which vessels of the Warrior 
class are covered. Step by step the size has been in- 
cre'ised till it has reached 14 inches, which, until the 
present experiment, was the thickest plate known. 
Messrs. Cammell & Co. have now succeeded in produc- 
ing one of 32 inches, this being eight inches thicker than 
any armor plate ever yet rolled. The plates, of which 
this is a sample, are intended for the Dandolo and Duilio, 
two war vessels now being built in Italy for the Italian 
government — one at their dockyard at Castellamare and 
the other at La Spezzia. These vessels are to be 
armored at the water line with plates of this thickness, 
and the representative plate now rolled was ordered for 
the purpose of ascertaining the relative resistance of 
plates of this enormous thickness compared with the 
thickest that has yet been manufactured. The gun to 
be used in testing this great plate is one of the 100- tun 
guns now being made by Sir William ArmstroBg & Co., 
at Newcastle. The vessels are to have two turrets, and 
each turret will contain two of these enormous pieces of 
artillery. The guns will be about 30 feet long, their 
bore 19 inches in diameter, and they will throw a shot 
weighing nearly one tun. Several hundred pounds' 
weight of powder are necessary for each charge. One of 
the guns is nearly ready, and Sir W. Armstrong has 
been specially asked to make a crane, capable of lifting 
150 tuns,to move it. To give some idea of the enormous 
mass of metal of which the plate is formed, it may be 
stated that it had to be in the furnace upwards of 
twenty-seven hours before it was fit to be placed upon 
the rolls. It weighs upwards of 35 tuns, and measures 
17 feet in length and 5 feet in width. The experiment 
of rolling such a monster was a bold one. Sir Joseph 
Whitworth, Sir W. Palliser, and a number of officials 
and diplomatists were present to witness the operation. 
Before the plate was rolled, a luncheon was served at 
the works, at the conclusion of which a few toasts were 
given and responded to. Sir Joseph Whitworth's health 
was proposed in connection with his guns. In giving it, 
Mr. Cammell stated that if Sir Joseph's guns succeeded 
in penetrating the plate about to be rolled, he should 
have no hesitation in rolling one of 30 or even 40 inches 
in thickness. In reply. Sir Joseph Whitworth kept sig- 
nificant silence with regard to what he believed his guns 
would do when opposed to a 32 inch plate. Sir William 
Palliser's health was also given. In replying, he said, 
that, owing to the success of his projectiles, he at first 
thought that the days of iron-plated vessels were numbered, 
and that we should return to unplated ships with heavy 
guns. Subsequent experiments, however, satisfied him of 
the enormous resistance which armor plates presented to 
projectiles, unless they happened to strike exactly at 
right angles ; and it was this enormous resistance that, in 
his opinion, rendered the retention of ironclad ships ne- 
cessary to the country. Nobody could yet say whether the 
gun or the plate would win. If Sir Joseph Whitworth 
made a gun that would penetrate even a plate 22 inches 
thick, then a plate must be made that it 
could not penetrate ; in fact, the bigger 
the guns, the more powerful must be the 
plates. Nobody could deprecate more 
than he the idea that, because of the in- 
crease in the power of pene ration of our 
guns, iron-plated ships must be aban- 
doned. What they required was that 
their plates should.be more powerful. It 
was only in direct firing that the greatest 
penetration had been obtained, and it 
was but fair to presume that in actual 
warfare the greatest portion of the shots 
would be fired obliquely. He was quite 
aware that Sir Jos'ph Whitworth had 
invented a shot which would bite when 
fired from an oblique position ; but even 
then the penetration was much inferior 
to that obtained by a direct shot. That 
being so, he was inclined to think that 
armor-plated ships would always possess 
an advantage over guns. 

Shortly afterwards an adjournment was 
made to the armor plate mills. A group 
of men were standing round the furnace 
in which the plate was being heated, and 
at the word of command from a superior 
they began to pull away the bricks at the 
mouth of it. Instantly the flames leaped 
out, and the men, accustomed as they are 
to stand a great heat, were constrained to 
retreat until the fury of the flames had subsided. Then one 
wearing only trousers and a shirt approached the furnace, 
raised a little doorway, and looked at the huge monster 
within. The view was doubtless satisfactory, though how 
any one could look into this furnace unscorched was a mar- 
vel. Men were then seen guiding, up to the mouth of the 
furnace, a huge pair of tongs with which the plate was to be 
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grasped. A trolly, too, was sent almost up to the mouth of 
the furnace, and, by and by, it received the plate when the 
tongs had done their work. Everything was now ready. 
The doorway of the furnace was lifted up, the flames shot 
out and lit up the mill, and, while spectators shielded their 
faces with their hats or handkerchiefs, the workmen, with 
their backs to the furnace, pushed up the tongs until they 
grasped the plate within. Balks of wood were then put on 
each side of the furnace to enable the plate to be drawn out 
the more readily ; but the flames seized upon them and ap- 
peared to devour them as if mere shavings. There was no 
time to lose, the order was given, and machinery began to 
move, the chain fastened to the tongs slowly tightened, and 
the huge mass, which had required twenty -seven hours in 
sach a furnace as this before it was done, made its appear- 
ance. Fierce as had been the heat bef ore,it was now ten times 
greater. One could hardly look upon the plate, white with 
heat, over and around which little blue flames appeared to 
be lingering. Slowly it fell upon the trolly, the tongs were 
then removed, and in a moment or two the rolls, which had 
been revolving for a while, caught the end of the plate ; and 
the huge mass, weighing 35 tuns, passed between them with 
as much ease as if it were but a 41 inch plate. Backwards 
and forwards it came six or seven times, each time the dis 
tance between the rolls being decreased, and the operation 
ended as soon as the required size had been attained. The 
rolling was most successful, and it is believed the plate is 
without a flaw. The destination of the plate is Spezzia, 
where the test is to be carried out. 

The experiment shows that there is absolutely almost no 
limit to the thickness of which armor plate can be made. It 
was no idle boast on the part of Mr. Cammell when he said 
that, if Sir Joseph Whitworth's gun penetrated this plate, he 
would make one 30 inches or 40 inches thick. The result of 
the test at Spezzia will be watched with great interest. — 
Iron. 
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STRANGE NATURAL CISTERNS. 

In the rough granite country back from Mossamedes, on 
the west coast of Africa, are some very remarkable natural 
cisterns. The country itself is peculiar,huge single rocks ris - 
ing out of the nearly level plain in some places, and in others 
hills of rock, in several of which deposits of water are found 
at the very top. A recent traveler visited one of these, and 
describes it as a natural tank with a narrow entrance, con- 
taining some three or four hundred gallons of exqusitely 
clear and cool water. It was covered by vast slabs of gran- 
ite, from which the rain drained into it during the rainy sea 
son, shading the water so that it could not be seen without 
a torch, and so protecting it that the sun cannot evaporate it 
during the dry season. Thus a bountiful store of excellent 
water is preserved while there is not a drop to be had else- 
where for miles. 

A still more remarkable cistern of this sort is that of the 
Pedra Grande, or Big Stone, some thirty miles from Mossa- 
medes, a huge roanded mass of granite rising out of the 
sandy plain. On the smooth side of this rock, twenty or 
thirty feet above the plain, is a circular pit about ten feet 
deep and six feet across. The rainfall on the rock above the 
pit drains into it, filling it completely every rainy season. 
The walls of the pit — which is shaped like a crucible, nar- 
rowing gently to the bottom — are perfectly smooth and regu- 
lar, the enclosing granite being of the closest and hardest 
description. The cistern will hold several thousands gallons 
of water. Near by are smaller pits of similar character. Their 
formation is unexplained. The water of this strange well 
furnishes the natives and travelers with an abundant sup- 
ply dur'ng the dry season ; consequently it is a noted halting 
place. 

A SPITTING SNAKE. 

There is a dangerous snake, not uncommon about Ben- 
juella. West Africa, called by the natives naja neje, and by 
the Portuguese cuspedira. It is small in size and remarka- 
ble from its habit of spitting when interfered with. The 
saliva is ejected to considerable distances, and is said to 
cause blindness if it touches the eyes. One of the snakes was 
captured by the natives and brought to where some English 
miners were at work. It was teased by a miner who was 
standing over the cage, which was on the ground, and re- 
taliated by a discharge of spittle. Some of the liquid en- 
tered one of the miner's eyes ; and though the eye was imme- 
diately washed out with water, it was very much irritated 
for several days. The snake was killed before any experi- 
ments could be made with it by the scientific superintendent 
of the mine ; he has,however, no doubt of the miner's state- 
ment and that of his companions, corroborated as it is by 
the testimony of the natives and the Portuguese. 

A HIVER OP INK, 

In Algeria there is a river of genuine ink. It is formed 
by the union of two streams, one coming from a region of 
ferruginous soil, the other draining a peat swamp. The 
water of the former is strongly impregnated with iron, that of 
the latter with gallic acid. When the two waters mingle the 
acid of the one unites with the iron of the other, forming a 
true ink. We are familiar with a stream called Black 
Brook in the northern part of this State, the inky color of 
whose water is evidently due to like conditions. 



A. Ricco, of Modena, Italy, says : To cure the swellings of 
chilblains, rub them well at night with petroleum. It will 
take three or four nights rubbing to cure them. 



Tbe Breaking of tlie IjTnde River Reservoir Dam. 

A serious disaster, causing a large destruction of valuable 
mills and other property, occurred in the vicinity of Worces- 
ter, Mass., on the 30th of March, through the rupture of the 
dam of the Lynde liver reservoir, whence the water supply 
of the above city is derived. The reservoir has a capacity 
of some 670,000,000 gallons, and by the recent heavy rains 
became filled to its utmost extent. The embankment wall, 
it is said, was known to be too low for safety, and engineers 
had recommended its enlargement. These warnings, how- 
ever, passed unheeded ; and consequently, when the dam was 
subjected to an unusual strain, due both to the large amount 
of water in the reservoir and to the waste weir becoming 
choked, it became leaky, and a small stream began to escape 
through its masonry, thus commencing the destruction that 
was completed by the breaking of the whole structure thirty 
hours later. As soon as the first dangerous sign appeared, 
people in the vicinity of the threatened flood abandoned 
their houses and shops, and so the loss of life, which at- 
tended the like disaster at Mill River a year or so ago, was 
averted. The damage done is estimated at several million 
dollars. Several houses, the Bottomly, Smith & Co. Mills, 
besides a number of smaller manufacturing establishments, 
and eight hundred feet of the Boston and Albany Railroad 
were washed away. 



THE NATIONAL STEEL TUBE CLEANEB. 
We show in the accompanying illustration an improved 
apparatus for cleaning the flues of 
steam boilers. All intelligent 
users of steam appreciate the eco- 
nomy of keeping the flues of their 
boilers clean and free from de- 
posits of unconsumed carbon and 
ash, which are non conductors of 
heat and cause a marked difference 
in the working of a boiler. 

The National Tube Cleaner is a 
plain, practical, durable tool, and 
has many points of advantage. 
Among these may be mentioned the 
absence of small steel springs or 
thin bands of metal, which, whtn 
thrust into a hot flue, lose their 
temper and elasticity. The scrap- 
ing edges, supported on blades of 
Bessemer steel, are cut from saw 
plates, and are held in place by 
doubly riveted braces of malleable 
Iron. The blades are dove-tailed 
into the malleable iron butt, which 
insures their being held firmly in 
place. The threaded steel rod in 
the center is provided with a 
washer, which runs up and down 
upon it, by means of which the 
spread of the blades is adjusted to 
the size of the flue. These imple- 
ments received the silver medal at 
the American Institute in 1875, the first premium at the last 
Industrial Exhibition in Pittsburgh, and also at the Provi- 
dence (R. I. ) exhibition. It is manufactured by the National 
Steel Tube Cleaner Company, and has been introduced 
through the agency of the Chalmers Spence Company of 
New York. It is sold by the principal dealers in engineeis' 
and mechanics' supplies throughout the country: 




NEW BOOKS AND PUBLICATIONS. 

The Tibst German Reader ; a Modlfleatlon of Marcel's Method. 

By Charles F. Kroeh, A. M., Professor of Modern Languages, 

Stevens Institute. 67 pp. New York city : D. Appleton & Co. 

This iB a concise and admirable Instruction book, for English pupils. In 

German. The entertaining story of Cinderella Is presented In German, 

accompanied by a literal linear translation, which exhibits at one view the 

peculiar arrangement of the language. Excellent directions, vocabularies, 

etc., are given, the author's object being to convey a practical knowledge 

of the subject without burdening the learner with the technicalities Of 

grammar. 

PoBTBAiTS OF Celebrated Doos. Price $2, for Set of BIrI.. Por- 
traits. New York city : " Forest and Stream " Company, 17 
Chatham street. 
These are well executed wood engravlngsof celebrated pointers and set- 
ters, and they will undoubtedly have a large sale among the shooting 
fraternity. 

The Philadelphia Ledoee. Philadelphia, Pa.: G. W. Childs. 

The enterprising publisher of this old and respectable dally journal 
Inaugurated, on March 27, the forty-first year of Its publication, by Increas- 
ing Its size and Improving Its general appearance. Under the proprietor- 
ship and management of Mr. Childs, the Ledger has become one of the 
most profitable newspapers In the country. 

Eeferenoe Book foe Intentoes and Mechanics. 125 pages. 

Bound in cloth, gilt edges. Price, by mail, 25 cents. New York 

city: Munn & Co^ Publishers Scientific American and 

Scientific American Supplement. 
This Is a valuable little book for Inventors, patentees, mechanics, and 
others. It contains the patent laws of the United States complete, with 
directions for obtaining patents, trademarks, caveats, designs, copyrights, 
and forms for transferring, by assignment and license. Interests In patents. 
It contains the census of the United States, by States and Territories ; and 
contains also engravings of ISOmechanlcal movements.whlchwlllbe found 
convenient for all mechanics and Inventors to have at hand for reference. 
A more valuable compilation of rare and useful Information has never 
been condensed Into so small a compass, or sold at so cheap a price. 
Every Man His Own Lawyer. By John G. Wells. 612 pages. 

Price, by mail, $225. New York city: John G. Wells, 3 Bast 

4th street. 
Mr. Wells has just Issued a new edition of his business form book, adapted 
for all classes of persons. It Is a guide In all matters of law and trade, and 
s adapted for every State In the Union. To those who have occasion to 
draw conveyances, to frame wills, agreements, and powers of attorney, or 
to make assignments, this work will be found most convenient. It con- 
tains a synopsis of the lavs of all the States relating to usury, ihu rights of I 



married women to hold property, how to obtain penelons and letters patent, 
and other matters likely to arise In the life and experience of most persons. 
Thk Aldine.— Parts 6 and7 of the new Issue of this beautiful art pub- 
lication are jast from the press; and they compare favorably vilth the five 
first numbers of this year's Issue. Several finelyexecuted wood engrav- 
ings of American and foreign scenery aud copies from celebrated paint- 
ings of our best modern artists, executed by our most distinguished de- 
signers and engravers, are features In these issues which render the publi- 
cation of special Interest to lovers of art. Published fortnightly by the 
Aldlne Company, 18 and 20 Vesey Street, New York city, and supplied, to 
regular subscribers only, at 50 cents a number. 
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NEW CHEMICAL AND UISCELLANEOTTS INVENTIONS. 



IMPROVED TINNED BLANK. 
John C. Milligan, South Orange, N. J.— This Inventor forms a lit- 
tle extension Up at one part of the edge of a round plate or blank 
ot tin plate, the object of which is to receive the beads of tin that 
flow to the lower edge, and there solidify on drawing the sheet out 
of the bath, so that they can be removed from the sheet by cutting 
off the lip without destroying the symmetry of the blank. 

IMPROVED BALE TIE. 
Jesse K. Horton, St. Louis, Mo,, and Henry A. K. Horton, 
McKinney, Tex.— This Is a simple device whereby the end of the 
band Is held In close contact with the other end by means of a lug, 
so that the swelling of the bale can never affect the security of the 
fastening, since the flanges of said lug do not permit It to be pressed 
out of the slot. The lugs are so arranged that they do not catch in 
the cotton or wrapping of the bale, either in the act of locking or 
unlocking. 

IMPROVED CORSET SPRING. 
Joseph Day, New York city, assignor to himself and Nathan Hy- 
man, same place.— This Is a corset clasp composed of a broad stay, 
having fixed hooks upon It, In combination with an overlapping 
stay having eyes hinged to fastening bands which pass around the 
stay, said eye being made with broad base, to allow the easy con- 
necting and separating of the parts. 

IMPROVED MICA LIGHT FOR STOVES. 
John W. Elliot, Toronto, Canada.— This invention consists In a 
mica light, provided with a handle at the upper end, a perforation, 
and a strengthening tip, the same being applied to a window frame 
having a lip. The plate is sprung into the rim and guard lip of the 
stove body, and is provided with an eyelet at the lower part to ad- 
mit the entrance of air. 

IMPROVED FILTERING APPARATUS. 
Leo Prange, South Brooklyn, N. Y.— In this filter, the liquid Is 
passed through a body of charcoal and a series of bags, formed of 
woven fabric and suspended vertically from short tubes attached 
to the bottom of a tank. In order to hold the charcoal necessarily 
employed as a fl-tering medium, a strainer supported on a circular 
fiange forms a false bottom to the vessel. The liquor filters through 
the charcoal and enters the space between the bottoms, whence it 
escapes as fast as It can ooze through the bags. In order to indi- 
cate the bight of liquor a glass tube is attached to the outer side: 
and in order that the tube may not become choked, the lower end 
Is made to communicate with the space between the false and true 
bottom, so that only clear or filtered liquor can enter. 

IMPROVED LOCK FOR POCKET BOOKS. 
Daniel M. Kead, New York city.- The device is fastened by push- 
ing a catch into one of the holes In the case of the lock, when the 
inclined end of the said catch strikes against the rounded forward 
edge of a latch bar, pushes it back, and. passes it. To unfasten the 
lock, the rear edge of the catch plate is slightly raised, which 
throws the engaging end of the catch back a little, so that its up- 
per IncliDe may readily slip off the rounded edge of the latch bar. 
With this construction there is no projection upon the outside ot 
the lock to wear the pocket. 

IMPROVED METALLIC SEAL. 
Alphonse Frledrlck, Brooklyn, N. Y.— This invention relates to 
certain improvements in that class of metallic seals in which a sec- 
tion of wire is employed for forming the loop, the ends of which 
wire are bent and secured In a soft metal button by compression. 
It consists in the construction of the soft metal button, which is 
made with a deep clrcumf ertntlal groove around its edges forming 
two connected disks, with or without a hole through the central 
smaller portion or stem connecting the disks. Around this button, 
in the groove and through the hole, the wire is variously twisted 
and secured by the compression of the soft metal button which, 
when stamped, forms the two edges of the disks into a single 
milled flange, which imparts greater security to the seal. 

IMPROVED GUIDE AND REEL BAND FOR FISHING RODS. 

Francis Bndicott, New York city, assignor to himself and Henry 
F. Crosby, same place. — This consists of open (expanding and con- 
tracting) guide and reel baads for fishing rods, constructed with a 
loop and binding screws on one end, and a tongue on the other 
end, passing through the loop for being readily fastened on rods 
of different sizes. In case a rod is broken, a temporary i od can be 
easily rigged, and the carrying of a rod may be avoided by taking 
the rings and reel along and procuring the rod when wanted 
for use. 

PROCESS FOR SEPARATING MIXED COAL TAR PRODUCTS. 

Charles Lowe and John Gill, Manchester, Bngland.— The nature 
of this invention Is, first, to submit the partially or wholly 6y- 
dtated mixturesof tar acidstothe prolonged action of temperatures 
between 15° Fah. and 56° Fah.; secondly, to separate the hydrated 
carbolic acid crystals, thus formed, from the mother liquors con- 
taining the liquid tar acids and a residue of carbolic acid dissolved 
in them ; thirdly, to effect complete purification of the more or 
less hydrated carbolic acid crystals thus obtained by recrystaliza- 
tion, either by partial fusion or solution In water with subsequent 
refrigeration ; and lastly, to prepare carbolic acid of high or com- 
plete degrees of purity by dehydrating the partially or wholly 
purified more or less hydrated carbolic acid crystals. 

IMPROVED COMBINED WATCH CHARM AND KEY, 
Patrick Dever, Glen Kiddle, Penn. — This consists of a suitable 
case with a sliding and a spring-acted key, that is retained or re- 
leased to protrude from the case by suitable catch device. 

IMPROVED PRESS FOR FORMING SPRING SHANKS FOR SHOES. 
Emil Brlner, New York city. — The object here is to improve and 
perfect the press or dies for forming spring-shanks for shoes, for 
which letters patent have heretofore been granted to same Inven- 
tor under date of February 9, 1875. New devices are provided for 
perforating the shank blanks and carrying off the punchings, for 
conveying the sheared-ofl blanks ready for the action of the 
shaping dies, and for the purpose of shaping, feeding, and drop- 
ping foward the shanks, 

IMPROVED DOUBLE APRON. 
William G. Heaney, Camden, N. J.— This Is an Improved double 
apron, designed for use In male diseases. 
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IMPROVED VARNISH FILTER. 
Jerome Blch, Jackson, Mich.— This Is a tube, In the bottom of 
which is a filter suitable for fllterlag the dust out of carriage var- 
nish. Below the lower end, which is conical, is a conical cup valve, 
attached to a rod sliding up and down the tube, to close the filter 
to prevent any gum or skins from entering it as it passes down to 
the bottom of the can for filling, also to open the filter and let the 
varnish in from the bottom of the can. It is intended to draw the 
varnish from the filter by a liquor thief, the filtering tube mean- 
while to remain in the can, and to be corked at the top to protect 
the varnish from the dust of the atmosphere. 

IMPROVED ORE CONCENTRATOR. 
Charles Crane and David P. McKim, Parley's Park, Utah Ter. — 
This invention consists of an endless carrier, slightly Inclined late- 
rally, along the upper side of which, near the receiving end, are 
spouts with fan-shaped corrugations, for distributing the slime in 
thin layers on the carrier as it slowly passes along. Near the other 
end are spouts for discharging clear water, for washmg the mat- 
ters received from the other spouts while being carried along un- 
der stationary brushes arranged above the carrier for stirring the 
matters on it. Below the carrier is a sluice for receiving the tail- 
ings washed off from the lower edge of the carrier, and at the end 
is a box to receive the ore. The box is divided parallel to the lon- 
gitudinal axis of the carrier, to separate the ore into two grades. 
Directly behind where the ore falls into the box is a pbrforated 
pipe for discharging jets of water up to the carrier, for washing 
off any particles that may adhere to it. 

IMPROVED APPARATUS FOR PUMPING SHIPS, ETC. 
Charles Huxf ord, Bdgartown, Mass.— This consists of a paddle 
wheel mounted on a float and dragging astern of the ship, so as 
to be revolved by the water and having an endless rope fitted 
around it, and around a pulley on the ship. In such a manner that 
the rope is made to work the pump, and thus save the working of 
it by hand in ships not having steam power. 

IMPROVED CARTRIDGE BOX. 
Charles K.Howe, Hallowell, Me.— This box is so constructed as to 
allow only one cartridge to be taken out at a time. It may be at- 
tached to the shoulder rest of a pocket rifle, or carried in the 
pocket. It is formed of a ling-flanged block, having holes (for the 
cartridges) in different radial planes, and covered by a slotted 
centrally pivoted disk, that has a flange overlapping the flange of 
block. It is a convenient device for carrying revolver or pistol 
cartridges, as well as those of rifles and larger flre arms. 

IMPROVED SYRINGE. 
Eelnhold VanderEmde, New York city.- This invention consists 
in improving upon the ordinary syringe caps, made of soft rubber, 
by using a centrally perforated exterior cap, provided with a flange 
that flts around the end, and an interior groove that fits over the 
rim of the barrel. This offers a better guide and stuffing box for 
the piston rod, and allows of the same being readily removed for 
refitting. 

IMPROVED DUMPING SCOW. 
Daniel Dailey, New York city.— This is an improved damping 
scow, from which the refuse may be readily and conveniently 
dropped for submersion. It consists of a scow divided by a longi- 
tudinal center bulkhead and lateral brace walls into compart- 
ments, which are each closed by hinged bottom gates that are 
raised or dropped by chains winding on a top shaft. 

IMPROVED MEIHOD OF UNITING PIECES OF LEATHER, ETC. 
George V. Sheflield, East New York, N. Y.— This is a new method 
of uniting pieces of leather, cloth, etc., by looping an under thread 
through a loop of the needle thread and drawing the under thread 
loop up to the surface by the needle thread, thus quadrupling the 
lower thread in the work, and binding the same by the upper 
thread, and connecting these quadrupled threads from hole to hole 
by a thread on each side of the work. The method is mainly de- 
signed for uniting boot and shoe soles with a waxed thread. 

IMPROVED COMPOSITION FOR DENTAL PLATES, ETC. 

Cornelius Eeagles, Schenectady, N. Y.— This is an improved com- 
pound for dental plates, and for the various purposes for which 
ivory, gutta percha, and hard rubber are used, which may be 
molded, pressed, sawed, turned, planed, carved, inlaid, polished, 
etc., shall not be liable to combustion, shall have great tensile 
strength, and in the liquid form will make a waterproof varnish of 
great toughness and brilliancy. The ingredients are pyroxylin, 
compound ethylated camphor, flexible lac, rubber shavings, Can- 
ada balsam,and white wax. The important feature is the combina- 
tion of India rubber and cellulose. 

IMPROVED CENSER. 

Bev. James J. Dunn, MeadvlUe, Pa.— This invention consists of a 
reticulated pocket, for holding the charcoal, with a lamp burner 
arranged under it for igniting the charcoal more conveniently 
and maintaining the flre longer than can be done in the close fire 
pot of the ordinary censer, in which the fire often dies out before 
the service is over for want of air. 

IMPROVED ARTIFICIAL LEG. 
Joseph B. Warner, North Dighton, Mass.— This invention relates 
to an improved knee joint, by which it is impossible for the joint 
to bend while the weight is upon it. The lower section of the arti- 
ficial leg is suspended by a sliding strap from the upper section, in 
connection with a slotted guide band of the detached knee piece, 
supporting the upper section and causing it to bear tightly on the 
sliding band when the weight rests on the leg. 

IMPROVEMENT IN PLATING METALS. 
Charles S. Minchew, Taunton, Mass.— This Invention consists in a 
new process of plating Britannia ware with silver, whereby the 
ware may be made much harder and lighter and the resonance of 
solid silver ware imparted to the plated goods. The invention ex- 
tends generally to the plating of all of the baser metals with the 
more precious metals, and to the process has been given the name 
of "Impulsic plating," to distinguish it from the ordinary methods 
of plating. The invention consists, first, in the method of cleans- 
ing the articles to be plated by nascent hydrogen liberated by the 
electric current from a hot alkaline solution ; and secondly, in de- 
positing a thin coat of the precious metal, then heating the coated 
article, and afterwards suddenly cooling it, the steps of depositing 
the metal, heating,and cooling being repeated in succession until a 
sufficient thickness of plate is obtained. When the coated metal is 
first heated, the pores of the base metal expand and a partial 
vacuum is produced. Atmospheric pressure forces the thin coat 
oE the precious metal into the opened cists, and the sudden cooling 
produces a contraction of the under metal, which seizes and holds 
the precious metal that is driven In. 

IMPROVED PILL MACHINE. 
Jacob Dunton, Philadelphia, Pa.— This invention relates to an 
improved machine for making pills by compression, and it consists 
in a movable or detachable compression chamber or powder re- 
ceptacle, in combination with two movable dies having concaved 
ends, the upper one rf which forms the plunger, and the lower one 
of which is made short and is adapted to be driven through a hole 
in a base piece together with the pill. The Invention also consists 
in the construction of the base piece, which is provided with a 



hole terminating 1 n a laterally discharging curved chute, through 
which the pill and lower die are driven out of the chamber into a 
convenient position ; and it also further consists in the combina- 
tion with the powder receptacle of the base piece provided with 
guides, which permit the powder receptacle to be shifted from its 
position for compressing to its position above the hole for dis- 
charging the pill without misplacement and without the delicate 
adjustment which would be otherwise required. 

IMPROVED DEVICE FOR DETACHING HORSES. 
Josephus T. Willis, Pushmataha, Ala.— This consists of locking 
sleeves, sliding at the ends of the whiffletree to lock or release the 
catches that retain the traces. The bands are moved by lever- 
rods connected to a fulcrumed center lever, governed by a forked 
lever and strap from the carriage. A pin strap extends from the 
main strap to a hole of the whifHetree, to lock the sleeve and allow 
the detaching of the traces only after withdrawing the pin. 

IMPROVED AIR GUN. 
Wilhelm Hebler, New York city.— This air gun is designed to 
reach the range of an ordinary rifle. The essential feature con- 
sists in a no vel combination and arrangement of valves and other 
devices, in connection with the air-compressing chamber, whereby 
a very large amount of air may be compressed, which by its high 
expansive force throws the ball a long distance. 

IMPROVED PHOTOGRAPHIC PRINTING FRAME. 
Claude L^on Lambert, Paris, Prance.— This invention relates to 
certain improvements in photographic presses for working off 
positive proofs from the negative ; and it consists in a casing hav- 
ing openings covered with glass of the size and shape of the out- 
lines of the picture, upon which glass openings the negative is 
placed. A hinged leaf, provided with apertures corresponding to 
tlie openings, but a trifle smaller, is then fastened down upon the 
negative ; and the sensitized paper being placed in little compart- 
mentsabove these apertures, a set of little doors, lined with felt, 
are shut down, and held in place by bearing springs on the lid, 
which, being fastened, holds the press tightly together. 

IMPROVED TRUNK. 
William J. Large, Brooklyn, N. Y.— This trunk is so constructed 
that the tray may be conveniently raised to obtain access to the 
body of the trunk, which may be conveniently moved from place to 
place. To the tray are connected vertical slides, which traverse 
ways in the sides of the trunk, and which support it when lifted 
above the body of the trunk, to allow access with the latter. There 
are several Ingenious devices connected with this general feature. 

IMPROVED ORNAMENTAL LINKS FOR NECKLACE CHAINS. 
Shubael Cottle, New York city .—This invention consists in long 
hollow links, having holes at the ends of the slots of a larger 
diameter than the end parts of said slots, and having a small plate 
inserted in one end to receive the ends of the open ring. In this 
way a strong and beautiful necklace is produced from a compara- 
tively small amount of material, while at the same time it has the 
appearance of being very heavy. 



NEW MECHANICAL AND ENGINEEBING INVENTIONS. 



IMPROVED PUMP. 
George Washington Johnson, Yarmouth, Canada.— This inven- 
tion Improves the construction of the pump known as the Slu- 
thour pump, so as to adapt it to be used on shipboard, and in other 
places where the pump should work continuously without danger 
of stoppage or delay from choking. A number of useful improve- 
ments are added to allow any obstruction to be conveniently re- 
moved from the valves or suction pipe, to enable the pump to 
work smoothly, to be conveniently sounded, and to admit of an 
even motion of the pump buckets to be produced when worked by 
a crank and fly wheel. 

IMPROVED GRINDING AND HULLING MILL. 
Elam Morrison Query ,Harrisburgh,N. C— This invention consists 
in constructing a grinding and hulling machine with reversible 
and, therefore, self -sharpening teeth on the cylinder and concave. 

IMPROVED AUTOMATIC STOP MOTION. 
Augustus A. Hagen, New York city.— This is an improved auto- 
matic stop motion for feed wheels in tobacco-cutting and other 
machines ; and it consists of a fulcrumed lever, that operates by 
contact with a raised part of the feed screw, a transverse slide 
piece, and, by a connecting swinging slide, the spring pawl of the 
ratchet feed wheel, so as to throw the same out of gear. 

IMPROVED NUT LOCK WASHER. 

Isaac Van Kuran, Omaha, Neb.— This is an improved elastic 
washer for the nuts of rail Joints and similar purposes, and consists 
of the base plate of the washer, with a large central opening, hold- 
ing by side lips the elastic top plate in a central position. The de- 
vice is cheaply made, and the drilling of holes and riveting is 
avoided. 

IMPROVED LOCOMOTIVE ROCKER SHAFT AND BOX. 

John T. Crowther, Carbondale, and William J. Crowther, Urbana, 
111.— This Invention consists in an open bushing, made in one or 
two pieces, and provided with three sets of oil holes, in combina- 
tion with the rock shaft and the box : and in the rock shaft made 
with three key seats in each end, the key seats in the one end being 
opposite the centers of the spaces between the key seats in the 
other end, to enable the shaft to be adjusted in six different posi- 
tions. It is well known that the rocker shafts of locomotive en- 
gines soon wear oblong,which causes a loss of motion to the valves, 
and a corresponding loss of power to the engine. The present de- 
vice enables the shaft to be repaired easily and quickly, and 
without disarrranging in the least the valve motion. 

IMPROVED PUNCHING AND SHEARING MACHINE. 
Austin W. Comstock, Mount Pleasant, Iowa.— This machine is 
adapted for punching and sheariog off flat and round iron, plates, 
bars, and rods. It consists of two levers fulcrumed to supporting 
standards, and provided with front jaws, having punch and die for 
perforating the plate, which is held by hooks of the lower Jaw. 
The rear ends of the levers have square recesses for shearing off 
round and flat bars. 

IMPROVED CRIMPING MACHINE FOR LEATHER. 

Chas. M. Kobinson and John P. Lister, Newton, Iowa.— The pur- 
pose of this invention is to provide a machine for shoemakers' use, 
to facilitate the work of crimping the leather for the uppers, 
cutting out the soles, and pressing the same into the proper form 
to fit the last without lap hammering. The invention consists in a 
table having a lever pivoted thereto at one end by means of links, 
and operated at the other end in vertical direction, to produce the 
necessary pressure by means of a secondary lever, to be worked 
by hand, which lever carries a crosshead, one end of which is 
pivoted to the first lever, and the other end to a set of links, 
pivoted at their lower ends to the table, which arrangement gives 
a compound motion for the operating lever, between which and 
the table the crimping, stamping, and pressing devices are con- 
tained. 

IMPROVED COCK AND FAUCET. 

Charles K. Dickson, Jr. , St. Louis, Mo.— This invention consists 
in the combination of a three-armed head with the plug of a 
three-way cock, in such a way that the said arms may be directly 



over the openings of said plug, to indicate the position of said 
openings with reference to the three pipes of the cock. This de- 
vice, we learn, has already been adopted by the Water Commis- 
sioners of St. Louis, Mo. 



NEW WOODWOBKINO AND HOUSE AND CABBIAOE 
BUILDING INVENTIONS. 



IMPROVED DOOR CHECK. 
Edsell W. Chamberlain, Sullivan, O., assignor to himself and J. W. 
Spencer, same place.— This invention consists in forming a revers- 
ible door check of two pieces, one of which has a pivot, base- 
plate, and check studs, and the other a latch and check ; the whole 
to be used in connection with a spring. The device is composed of 
but two castings, ready to receive the spring and to be applied to 
doorways without drill, file, or other tool, at very small expense. 
It serves as a right or left check by simply changing sides. 

IMPROVED SASH FASTENER. 
Lloyd J. Earll, Pittsburgh, Pa. — This invention relates to certain 
improvements in that class of sash locks which have an arc-shaped 
head or binding surface, which bears either against the window 
sash or is pivoted to the window sash, and binds against the win- 
dow frame, for the purpose of holding the window sash in any 
desired position ; and it consists in means for tightening a contin- 
uous band of leather or rubber about the face of the holder to 
prevent scratching the paint. The invention also consists in a 
sliding bolt passing through a lug on said holder, so as to enter a 
socket of the window frame, and having a shoulder upon one 
side, so that, when the bolt is in the socket and turned, it cannot be 
withdrawn. The invention also further consists in the particular 
form of the socket made to receive the bolt, the same being made 
in the form of a wedge with a hollow head and flat face, which 
socket is to be driven into the window frame. 



NEW AOBICVLTUBAL INVENTIONS. 



IMPROVED GRAIN BINDER. 
Joshua A. Kay, Melbourne, Colony of Victoria.— This Is an appa- 
ratus for tying knots in single or double string, being mainly in- 
tended to be used in grain binders for tying knots in strings around 
sheaves of grain. The Invention consists of certain tools, imple- 
ments, or devices for tying knots together, with the mechanisms 
for imparting the necessary motion thereto. These devices consist, 
primarily, of a prolonged looper, a horizontally sliding hook, a 
rotating hook, and a hooked flnger and thumb ; and secondarily, 
of a needle, a knot slipper, a fixed hook, a top, bottom, and middle 
cord catcher, a holder, and a cutting knife, by the joint working 
of all of which inside of an oblong casing or knotting box the 
knots are produced. 

IMPROVED PLOW SHOULDER. 
Joseph G. Blount and Ellas Haiman, Columbus, Ga.— This con- 
sists of a shoulder for the upper end of the plow plate to rest 
against, which may be adjusted as a longer or shorter plow plate 
is used, or as the plow plate wears away. 

IMPROVED CORN PLANTER. 
Charles A. Andersson, Mineral Hidge, Iowa.— This is an apparatus 
which plants the corn accurately without previously marking the 
land, and can be readily changed from a self -dropper to a hand 
dropper, as desired. The new features consist in combining, with 
a seed hopper having perforated walls and false bottom, a spring 
having points that pass through and hold the bottom ; also, in 
combining seed plates and crank levers, connected by a rod having 
pairs of arms, with a rotary wheel having two inclines diametric- 
ally opposite and on different sides. The two rims and the altern- 
ate arms insure the uniform revolution of the wheel, even when 
the ground is rough. 

IMPROVED CULTIVATOR. 
Silas Walton, Moorestown, N. J.— This invention relates to an 
improved cultivator, so constructed as to pulverize the soil and 
pass clods and rubbish without clogging, having the blades so ex- 
tended from the frame and so placed that they lift and pass under 
the vines and lateral parts of plants, thus allowing the earth to be 
thrown under them, and so adjusted as to be used as a cultivator 
only, by pulverizing the soil and leaving it flat, or used as a culti- 
vator and plow combined, by both pulverizing and ridging the 
soil at the same time, either to or from the rows of plants, as de- 
sired. It consists in the combination, with the main beam and 
hinged arms of a cultivator, of certain standards which are in 
shape and position curved, downward and outward, terminating 
at the outward end with a vertically inclined stem, made concave 
on its upper edge, to carry reversible metallic hoes or blades. 
» »•< » 
NEW HOUSEHOLD ABTICLES. 



IMPROVED BROILER. 
Frederic Martin, Jr., West Jefferson, O.— This is an improved 
culinary vessel, that may be employed for broiling and baking, 
roasting coffee, and other purposes. It consists in a flat-bottomed 
case, having a lid with a central hole, provided with a pan having 
central bottom hole, and having a vertical crank shaft with stir- 
rers thereon. 

IMPROVED COMBINED TABLE KNIFE AND SPOON. 

James Hlggins, Detroit, Mich.— This inventor has arranged a 
spoon bowl-shaped cavity in the blade of a table knife, near the 
point, but without destroying the integrity of the edge, point, and 
back of the blade, so that the latter remains in suitable form for 
its functions. 

IMPROVED HEATING STOVE. 

Marius C. C. Church, Parkersburg, W. Va.— This invention relates 
to certain improvements upon the heating stove, for which letters 
patent No. 167,497 were granted the same Inventor September 7, 
1875, and it consists in the particular construction and arrangement 
of the parts in which the smoke pipe is connected with the back 
part of the flre chamber, instead of the top, and the upper tapered 
portion of the heating chamber is expanded into a closed drum, 
surmounted by a water vessel at the point of exit for the hot air 
through the detachable cover. An extra back plate of brick or 
metal forms the back of the flre pot, and a perforated partition of 
the same material rests thereupon and divides the heating cham- 
ber from the fire pot. 

IMPROVED MATCH SAFE. 
William Dawson, Philadelphia, Pa.— The object of this invention 
is to provide a convenient receptacle for the stubs or burnt ends 
of matches. After the match has been used, the disposal of the 
burnt end is always a sOiirce of more or less trouble. It either 
has to be thrown on the floor, producing in consequence a litter 
and an unsightly appearance, or it has to be thrown into the stove 
or carried out of the room, either oC which involves more trouble 
than the insignificance of the object justifies. The invention con- 
sists in constructing a match safe with two compartments in the 
same containing case, one of which is provided with a lid and 
employed for holding the matches, and the other of which presents 
an opening through which the burnt ends or stubs are inserted, 
the said latter receptacle having also a door or slide, through 
which the accumulated stems may be removed. 
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The Charge for Insertion v/nder this head is One Dot- 
lar a lAne. If the Notices exceed Four lAnes, One 
DoUar and a BcAf per Line wiU be charged. 



Nickel Salt of best quality, with full instruc- 
tions for platlng.sold by Key & Co., 211 Allen St., N.T. 

Agricultural Implements and Industrial Machin- 
ery for Export & Domestic Use. E.H.Allen & Co. .N.T. 

Catechism of the Locomotive : an elementary 
treatise for mechanics, locomotive engineers, firemen 
and others. It explains the theory, construction, and 
working of locomotive engines. 625 pp ., 250 engravings. 

The Catechism of the Locomotive will be mailed 
on receipt of price, $2.50. Published by the "Railroad 
Gazette," 73 Broadway, New York. 

Send 50 cents for sample by mail of Codding's 
Meat Tenderer. Agents Wanted. Address DesperManu- 
acturlng Company, Barre, Mass. 

For Sale— A valuable Patent in the Hardware 
line. For terms,address J.W.Tinsley,Blakesburg,Iowa. 

We are often asked : " What is the best Engine 
Governor ?" Before deciding this question, we advise 
all machinists, engineers, and mill owners to write to 
Mr. S. B. Allen, Boston, Mass., for a copy of his lUus- 
tratei circular. 

300 new and 3d hand Machine Tools, Saw Mills, 
Wood Working Machinea, Pumps, Water Wheels, En- 
gines, Boilers, etc., for sale. See first column of page 
253, this number. 

Hair Felt for Steam Boilers and Pipes, Manufac- 
tured & applied Asbestos Felting Co ,316 Front st .. N. T . 

Wanted— Steam Pump, about 14 horse power, to 
use Kerosene for fuel. Box 1, Andover, Mass. 

Wanted — To purchase the Patent of a good and 
cheap Burglar Alarm, or will manufacture and pay roy- 
alty. Address, with full particulars, B. H. Robb & Co., 
186 VineSt., Cincinnati, Ohio. 

Parties wishing the agency for a new and useful 
invention wanted In every family. adSress, for particu- 
lars, W. J. Pettis & Co., Box 443. Providence, E. I. 

300 new and 3d hand Machine Tools, Saw Mills, 
Wood Working Machines, Pumps, Water Wheels, En- 
gines, Boilers, etc., for sale. See first column of page 
253, this number. 

New Silverwhitji Plating on Brass, etc.— For in- 
structions, address Key* Co., 811 Allen St., New York. 

Parties making or dealing in Portable Gas Ma- 
chines, please send circulars and prices to Seminary, Mt. 
Cirroll, Carroll Co., Illinois. 

I want to buy a 2d hand Foot Lathe. I also want 
to sell or trade a 1 H.P. Engine. Address P.O. Box 620, 
Champaign, 111. 

For Sale— IM in.x4 in. Engine, $35 ; 10in.x34 in. 
Engine, $350; n'4 In.x86 In. Engine (cut-offi, $450; No. 
10 Guild & Garrison St'm Pump, $125 ; 12 In. Slotter, $375 ; 
No. 3 Fowler Geared Press, $325. Suearman,45 Cortlandt. 

Trade Marks in England.— By a recent amend- 
ment of the English laws respecting Trade Marks, citi- 
zens of the United States may obtain protection In 
Great Britain as readily as In this country, and at about 
the same cost,. All the necessary papers prepared at 
this Oflice. For further Information, address Munn & 
Co.. 37 Park Eow, New York city. 

Friction Hoisting and Mining Engines.— J. S. 
Mundy, 7 E.E. Ave., Newark, N. J. 

Responsible parties who will make, o n royalty, a 
Pat'dCornPlanter,addressA.C.Burgner,Charleston,Ill. 

Split-Pulleys and Split-Collars of same price, 
strength, and appearance as Whole-Pulleys and Whole- 
Collars. Yocom & Son, Drinker St.. below 147 North 
Second St., Philadelphia, Pa. 

Sure Cure for Slipping Belts— Sutton's Patent 
Pulley Cover Is warranted to double the power of any 
pulley. Circulars Free. Agents Wanted. John W. 
Sutton, 95 Liberty St , New York. 

300 new and second hand machines of every de- 
scription for sale at low prices. Send stamp for our List 
No. 5 , just printed, fully describing each machine, stating 
just what you want. Don't buy until you look over our 
list. S. C. Forsalth & Co., Manchester, N. H. 

" Abbe " Bolt Forging Machines and " Palmer " 
Power Hammers a specialty. Send for descriptive lists 
with reduced prices. S. C. Forsalth & Co., Manches- 
ter, N. H. 

Gas and Water Pipe, Wrought Iron. Send for 
prices to Bailey, Farrell & Co., Pittsburgh, Pa. 

Shingles and Heading Sa wing Machine. See ad- 
vertisement of Trevor & Co.,Lockport, N.T. 

Seeds & Implements— 200 Illustrations— just out. 
Mailed on receipt 2 3c. stamps. A. B. Cohu, 197 Water 
St., New York. 

"Wrinkles and Recipes" is the best practical 
Handbook for Mechanics and Engineers. Hundreds of 
valuable trade suggestions, prepared expressly by cele- 
brated experts and by correspondents of the "Scientific 
American." 250 pages. Elegantly bound and Illus- 
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed, post pala, for $1.50. Address H. 
N. Munn.Pnbllsher, P O. Box 772, New York city. 

Solid Emery Vulcanite Wheels— The Original Solid 
Emery Wheel— other kinds Imitations and Inferior. Cau- 
lon— Our name Is stamped In full on all our best Stand- 
ard Belting, Packing, and Hose. Buy that only. The 
oest Is the cheapest. New York Belting and Packing 
Company, 37 and 38 Park Eow, New York. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For beat Presses, Dies, and Fruit Can Tools, Bliss 
& WllUamB, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-lron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Fa. , 
for Uthograpb ,&c. 

Hotchkisa & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 

American Metallne Co., 61 Warren St., N.T. City. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes ana Machinery for Polishing and Buffing 
Metals. K. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality— WhltlnB- 
vlUe Spinning Blng Co., Whltlnsvllle, Mass. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., New Haven Conn. 
Diamond Tools— J. Dickinson, 64 Nassau St., N.T. 
Temples and Oilcans. Draper, Hopedale, Mass. 

Peck's Patent Drop Press. Still the best in use. 

Address Mllo Peck, New Haven, Conn. 

All Fruit-can Tools,Perracute W'ks,Bridgeton,N.J. 

Baxter Wrenches fit peculiar Comers where no 

ther wrench answers. Greene, Tweed & Co., 18 Park 

Place, New York. 



Linen Hose for Factories— 1, 1%, 2 & 2K inch. 
4.t lowest rates. Greene, Tweed & Co., 18 Parlj Place. 
File-cutting Machines. C. Vogel, Fort Lee, N. J. 

Yacht & Stationary Engines, Sizes 2, 4, 6 & 8 H.P. 
Best for Price. N. W. Twiss, New Haven, Conn. 

Inlayina: and Fret Sawing in Wood, Shell, Metal, 
Ac. See Fleetwood Scroll Saw, page 188. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Eumsey & Co., Seneca 
Falls, N. Y.. U. S. A. 

Corner Cutting Machine, Chocolate Mill, Bolt 
Cutter, Letter Press and Stand— all at Bargains. A. B. 
Cohu, 197 Water St., New York. 




W. A.'s query as to radiation does not give 
sufficient data. — E, C. H. should read our answer 
to S. O. M., as to supposed diamonds.— J. D. G. 
will And full information as to the ether ice-ma- 
king processon p. 238, vol. 34.— A. R.'s communi- 
cation is founded on a misconception. See pp. 
195, 238, vol. 33, as to the nature of electricity.— A. 
J. R. will find on p. 130, vol. 33, directions for ma- 
king muslin uninflammable.— C. W. and others 
oughttoknow that the only way to find buried 
treasure is to dig tor it.— X. Y. Z. can copper his 
cast iron articles by following the directions given 
on pp. 90, 139, vol. 31 —E. F. M. will find full direc- 
tions for plating' with nickel on p. 235, vol. 33. 
For plating with gol'a, see p. 116, vol. 33. For plat- 
ing with silver, see p. 382, vol. 31.— A. B. can ebon- 
ize wood by following the directions given on p. 
50, vol, 33.— W. B J. can gild his clock hands by 
the process described on p. 116, vol. 33.— A. G. L. 
should proceed in zincography exactly as in lith- 
ography. The specimen sent appears to be a pho- 
to-engraving from a pen and ink drawing.— L. M. 
M. will find full directions for electro-.silvering 
witha battery on p. 361, vol. 31.— E. D. N. can re- 
move the rust from his sword by the method given 
on p. 56, vol. 33.— W. D. should read our article on 
p. 241, vol. 33, on constructing a windmill.— J, C. 
H.,F. A. H., J. H. G,, L. N. B, M. G, J.L , S. H. 
W., P. S., G. D., r. G,, J. H. M., C. M., G. G., 
and others, who ask us to recommend books on 
industrial and sclentiHc subjeets, should address 
the booksellers who advertise in our column,s all 
of whom are trustworthy firms, for catalogues, 

(1) B. V. P. asks: Please inform me of 
some way to harden light common iron wire in 
quantities. A. Box harden it, by the process de- 
scribed in No. 5 of " Practical Mechanism," p. 
69, vol. 31. 

(2) H. J. W. asks: 1. I am running an old- 
fashioned high pressure engine. The cylinder is 15 
by 48 inches stroke, cut off at half stroke. It has 
a balance wheel of 15 feet diameter, also a pulley 
attached, U feet in diameter. It takes steam 
through about 15 feet of 3 inch pipe. The gover- 
nor is an old-fashioned throttle. I have been run- 
ning 48 turns per minute, and wish to increase it 
about 8 turns ; but I think the latter is rather too 
much, as the brasses and journals on main shaft 
are badly worn. Would it be safe to run her so 
last? A. You had better not increase the speed 
if the bearings are worn. 2. Would it use any 
more steam to speak of? A. If you run your en- 
gine faster, you will use more steam in propor- 
tion. 3. Would I have to run the governor fast- 
er or slower? A. Run it slower. 

(3) 0. M. B., of San Juan Bautista, Mexico. 
—If you reduce the speed of your engine you re- 
duce the power, unless, as you propose, you in- 
crease the steam pressure. It would probably be 
better to alter the size of the gearing, thus using 
the same steam pressure and same piston speed, 
and to decrease the speed of the rollers; while their 
power will be proportionately increased. 

(4) W. S. says, in reply to the query: How 
is it that minus multiplied by minus gives plus,anA 
plus multiplied by minus gives minus ? By trigo- 
nometry, the cosine of any arc divided by its sine 
is equal to its cotangent. Take the arc of 135° : 

— V5 

— - — =— 1. Clearing of fractions,— y"5=— IX y"5. 

y'1-5 

That is, a minus quantity is equal to a minus quan- 
tity into a plus quantity, which was to be proved. 
The secant of any arc is equal to 1 divided by the 

cosine. = — 4/2 Clearing of fractions, 1= 

— ^'5 

— \/2y — y"5. That is, a plus quantity is equal 
to a minus quantity into a minus quantity. A. 
This is an illustration which might possibly be ad- 
missible, it at all, only in the higher analysis, but 
would be obviously out of place for establishing 
the fundamental principles of elementary an- 
alysis. 

How far is the earth from the sun, as estimated 
recently by the transit of Venus? A. The ob- 
servers have not got that far, we imagine. In- 
deed, we noticed that, at the last meeting of the 
British Association, one of the members stated 
that he thought they would be doing very well it 
they worked up the observations in seven years. 

(5) R. S. N. says : 1. I have a turning lathe 
operated by a treadle attached to the shaft of a 36 
inch wheel of 4 inches face. The treadle cranks 
make 6 inches sweep; the bearings are % x2H 
inches. The chuck spindle bearings are % x 2H. 
A. Such a lathe will requite about % horse power. 
3. What do you think of this arrangement? A. 
It is a powerful lathe to be worked by the foot. 

(6) S. M. says : 1. A line joins two fixed 
points on the earth's surface. Presuming thatno 
earthquake or any other convulsion has affected 
these points, will time produce any change in the 
direction of this line? Can it point due north to- 
day, and 1° or 2° east or west of north a few years 
hence? A. No. 2. In other words, if two survey- 
ors state its direction differently, an interval of 
time intervening, canyon predicate error of either 
or both ? A. If we knew by what method the sur- 



veyors determined the astronomical meridian and 
applied it to the line above spoken of, we should 
probably be able to predicate the error of one or 
both. 

(7) B. K. A. asks : Will you let us know 
what is the difference between a high pressure and 
a low pressure engine ? A. A high pressure en- 
gine exhausts the steam when the piston has 
arrived at the end of the stroke. A low pressure 
engine condenses the steam, and thus has live 
steam on one side, and a partial vacuum on the 
other side, of the piston. 

(8) E. R, says : I propose to build a yacht 
90 feet long and of 18 feet beam, to draw 13 inches 
of water when light, and not to exceed 18 inches 
with all machinery and 6 tuns nf coal on board. 
I intend to use two engines 8 x 10 inches (to work 
quartering), two uprightboilers of 36 inches diam- 
eter, with 75 tubes, IH inches in diameter and 4 
feetlong. Fire grate surface is 2J^ feet x 3J^ feet 
in each boiler. I will use the best propeller I 
can find, and fully submerge the same under the 
boat without loading down the boat. What kind 
of a sea boat will she be? A. We do not think 
such a boat would stand rough weather very well; 
and for smooth water it might be advisable to use 
side wheels. 

(9) M. M. C. says : We are putting in a 50 
horse power engine which will run at 85 revolu- 
tions of the crank per minute. The drive pulley 
is 4 feet in diameter ; distance to main shaft is 15 
feet. What should be the width of the leather 
drive belt? A. About 13 or 14 inches. 

(10) A. C. asks : How many times more wa- 
ter will go through a 3 inch pipe than would 
through a 1 inch pipe? A. The question is too in- 
definite to admit of a single answer. If the velo- 
city in each pipe is the same, the discharge will be 
in proportion to the squares of t he diameters. If 
the head is the same for both pipes, and the pipes 
have the same length,the velocities will be different 
and the discharge will vary as the products of the 
velocities by the squares of the diameters. We 
give below Weissbach's rule for determining the 
velocity: Let i=length of pipe in feet, (J= diame- 
ter of pipe in feet, d= velocity of flow in feet per 
second, and h=head of water in feet. Then d= 

8-02X 4,'ft-i-Vl 505+1 01439-1 !1^ |x- 

V ^/v 7 d 

(11) J. W. G. asks: What is used in the 
navy for blacking boilers ? A Paint made of 
common charcoal ground in oil is an excellent ar- 
ticle for the purpose. 

(12) T. W. R. asks: 1. Will steam after 
heating a building,return to the boiler, no matter 
how much pressure you may have in the boiler, 
that is, will steam return against 30, 40, 60 lbs. of 
steam? A. It can be made to return, by the use 
of a suitable trap. 2. Is the pressure equal on all 
sides of a boiler ? A. The pressure is greatest on 
the bottom, on account of the weight ot water in 
the boiler. 3. In low pressure boilers, could not 
the return be run half way below the water line 
as well as at the bottom of the boiler ? A. An ar- 
rangement of this kind is not uncommon. 

(13) R. S. Jr. asks: Will my engine, the 
cylinder of which is 3^ inches bore by 5H inches 
stroke, drive a back-geared engine lathe of 16 
inches swing and 5J^ feet bed ? A. Your engine 
and boiler are both rather too small for the pur- 
pose. 

(14) J. & C. say : We have a stationary en- 
gine of 16 inches dlameter,5 feet stroke,using steam 
from 90 to 100 lbs., and cutting off at 10 to 13 inch- 
es on the stroke, as the work requires. The fly 
wheel is 20 feet in diameter, weighing 18,000 lbs., 
made in 8 sections and held together at periphery 
with wrought iron kej and links. The center is 
held by two flanges bolted together through the 
arms. Would it be safe and economical to run 
the engine at 35 revolutions per minute ? A. Yes, 
if the bearing surfaces of your engine are suffi- 
ciently broad and strong to stand the wear and 
tear. 

(15) W. E. P. says : For extinguishing ker- 
osene flames, I would recommend ashes from the 
stove. When the flames were 4 feet high, cold 
ashes from the stove extinguished them immedi- 
ately. 

(16) A. M. T. asks : 1. Has the pump, used 
on locomotive engines, suction ? A. Yes. 2. Are 
the air pumps, used on ocean steamers, ever made 
of brass or steel ? A. Brass. 

(17) W. T. H. asks: Why is it darkest just 
before dawn ? A. The statement to this effect is 
without foundation. 

(18) S. asks : Does cast iron contract or ex- 
pand when cooled from a liquid state? A.Iron 
acts very much, in this respect, like water. Solid 
iron floats upon the molten metal and is conse- 
quently lighter. As molten iron cools, within cer- 
tain limits, it gradually expands; but when it has 
reached a certain temperature, it begins to con- 
tract, and this it continues to do however low the 
temperatures may be carried. It is for this reason 
iron copies so accurately the molds into which it 
is poured while in a molten condition, and allowed 
to gradually cool. 

(19) J. McC. asks : How are pictures pro- 
duced on white porcelain glass cone shades? A. 
They are for the most part put on by the decalco- 
manie process. 

What is the coloring principle in ruby-stained 
window glass ? A. Purple of Cassius. 

(30) J. A. G. asks : What can I use on or in 
a rubber hose to prevent kerosene oil from rotting 
it, or what flexible material can I use in place of 
rubber to draw kerosene from a large tank? A. 
There are several methods by which the tube may 
be protected completely or in part; but we should 
recommend, as liable to give the best satisfaction, 
the use of a good tube of leather of sufficient 



suppleness to avoid the objectionable tendency 
to close the duct by creasing, when bentatamod- 
erate angle. 

What is the best material to use on boots that 
are exposed in water a great deal? A. Try a solu- 
tion of India rubber in bisulphide of carbon. 

(31) J. W. says : I had occasion to remove 
a piece of mica from a stove, and noticed that, on 
being crushed, it gave out flashes similar to those 
noticed on scooping hard sugar with a metal in- 
strument. Canyon give an explanation ? A. The 
flashes of light are due to the electrical disturb' 
anne consequent upon the forcible disruption of 
contiguous laminas. It is a well known phenom- 
enon. 

(33) P. asks : What will prevent the pig- 
ment permanect white from scaling off parch- 
ment? A. Try the following: Reduce to powder 
and dissolve quickly in cold water a quantity of 
gum tragacanth. There must be sufficient water 
to give to the diluted gum the consistence of a 
jelly. Mix with this your pigments (sulphate of 
baryta), and, aft«r finishing the work, spray with 
a little naphtha in which has been digested for 
some time a quantity of caoutchouc. The naphtha 
will soon evaporate, leaving behind the caout 
choucasan extremely thin and ndhesive, but per- 
fectly transparent, film. 

(33) A. L. E. says : A friend of mine states 
that, to be able to run an engine in a small build- 
ing in New York city, the engineer must have a 
certificate showing that he has the ability to run 
theengine. I say that he does not need it. Which 
is right ? A. Your friend's statement is correct. 

(24) A. C. McK, asks: 1. Is tellurium valu- 
able? A. Yes. 3 Is it difficult to extract? A. 
Very. 3. Is there any market for the ore or the 
metalin America? A. The market will have to 
be made, since, owing to the scarcity otthe metal, 
it has as yet been little employed in the arts. 4. 
What is the probable cost of extraction per tun ? 
A. The cost will have to be determined by trial. 

(25) R. J. P. asks: Can ordinary Indian ink 
have anything added to it to make it indelible ? 
A. Try the addition of a little nitrate of silver 
just before using. 

(26) A. C. McK. asks: How can I extract 
tellurium from its ore ? A. Professor von Schroet- 
ler haslatelypublished the following method of 
separating tellurium in its tree state: The finely 
crushed ore is first digested with strong hydro- 
chloric acid (in order to decompose or dissolve the 
sulphides of arsenic, antimony, lead, etc.),and sep- 
arated from the insoluble residue, which is then 
treated with ogiwK 7'e(^a, when gold and tellurium 
are dissolved, and thus separated from silver. 
From the solution thus obtained the gold is pre- 
cipitated by protosulpbate of iron, and the tellu- 
rium by metallic zinc. The gold is melted in a 
graphite crucible with borax, and the tellurium in 
an iron pot, when both metals are obtained in a 
pure state, the latter being a white metal of from 
6-0 to 6"4 specific gravity and of great fusibility. 
The present value of tellurium (fused) is about 
$300 per lb. avoirdupois. 

(27) W. L. S. asks : Can you tell me of a 
safe way of preventing mildew in cotton duck 
sails, etc. ? A. We find the following recorded as 
a good preventive of mildew : Boil the fabric for 
several hours in a solution consisting of 50 parts 
common salt, 4 parts lime, and 1 part alum, dis- 
solved in a suitable quantity of clear water. 

(28) A. B. O. says : I find the following al 
loy to answer for repairing the damage to steam 
chests, valves, etc. , which have been eaten out and 
honeycombed by the use of impure suet, tallow, 
and other bad oils : First make molds of Russian 
sheet iron, bent at tight angles where surfaces or 
corners are to be built up, stopped with red mold- 
er's clay or plaster. Clean the surfaces : and if 
there is no hold for the alloy, small holes must be 
drilledin the iron to secure the casting in place. 
The alloy consists of 2J^ parts copper, IJ^ parts an- 
timony, and 6 parts tin. Heat the casting in a 
common ladle to dull red, and file the mold. The 
alloy cannot be worked down with anything but 
file and scraper. I have saved with this alloy a 
couple of steam chests which would have cost $500 
to renew in a short time. 

(29) T. H. W. asks : Is there any instru- 
ment, similar to a thermometer, for indicating the 
degree of purity of the air ? A. This desirable 
little instrument has not yet been invented ; and 
from the numerous obstacles to be overcome, it is 
not probable that anything of practical utility in 
this line will ever be devised. 

(30) M. R. asks: How can I make ink to 
write blue, and afterwards turn black? A. For 
blue ink changing to black, take H lb. finely pow- 
dered nutgalls, and digest for 2 or 3 days in 1 gal- 
lon of cold water ; add to this about 6 ozs. each of 
finely powdered copperas, gum arable, and sul- 
phate of indigoXchemic or Saxony blue). Heat the 
whole to the boiling point, and allow to stand 
with occasional stirring for several days in a warm 
place. Then filter through a fine linen cloth, add 
a few cloves, and bottle for use. To make the so- 
called sulphate of indigo (Saxony blue) : Dissolve 
well sifted ind igo In 5 times its weight of strong oil 
of vitriol, previously heated over a water bath to 
about 150° Fah. Neutralize the solution by cau- 
tious additions of carbonate of potassa in the form 
of a fine powder. Collect and dry the precipi- 
tate. 

(81) M. C. asks : How can I dress Arkansas 
diamonds ? A. With copper wheels, and emery 
or corundum. 

(33) C. asks : Which is the best soap for 
the toilet, and which for washing clothes ? A. Use 
for the toilet a good variety of glycerin soap. The 
common yellow soap answers well enough for 
laundry purposes. 

1. Is there an alloy that resembles gold, and is 
as hard as 14 carat gold alter it is annealed? A 
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Try the following: Copper 86-4 parts, zinc 13 '3 
parts, tin V4 parts. Fuse tlie copper flrst,and tlien 
add tlie other metals. 2. Is there a brass solder 
that will fuse as easily as 13 carat gold solder 1 A. 
Try 1 part silver and 3 parts brass. 

(33) L.L. L. asks: Has the author of arti- 
cles, which have been published in and paid tor 
by literary periodicals, a right to publish the same 
in book form ? Or does the property in said arti- 
cles vest in the publishers of the periodicals, ma- 
king it necessary for the author to obtain permis- 
sion from them to publish such book 1 A. The 
right to republish articles in book form depends 
on the agreement between the author and the 
publisher. 

(34) C. F. asks : Can common red earthen- 
ware be, by any process, glazed white either be- 
fore or after the lead glazing ? A. Fabrics oC pot- 
ter's clay are too fusible to admit of being enam.- 
eled with porcelain. Try the following : Mastic 
10 parts, red lead 60 parts, calcined tin (putty pow- 
der) 36 parts,aud common salt 10 parts. Mix them, 
and calcine and powder the composition three or 
four times. Apply to the ware (afterbaking)inthe 
manner of a paint, and place again in the oven. 

(35) J. M. says : I am using a cast iron pot 
in galvanizing, and have been told that the zinc in 
connection with the cast iron pot forms more 
slag by galvanic action than a wrought iron pot 
would. Is this so? A. No. 

(36) P. P. asks : 1. Can the color of coal 
tar be changed conveniently to a red or brown, or 
any other color that would be suitable to paint 
farm buildings, without changing its nature? A. 
No. Use red ocher or red lead. Z.How can coal tar 
be thinned? A. Use naphtha. 

(37) E. D. says : I have a pack of playing 
cards that stick together when affected by the 
heat of the hand, and seem to get dirty very 
quickly. Can you inform me of any preparation 
to prevent their sticking and to give them a gloss ? 
A. The trouble is due to the inferiority of the 
glazing with which the cards are enameled. We 
do not think you can overcome theobjection with- 
out the expenditure of too much time and labor. 

(38) J. G. M. & Co. say : In cooking fish for 
canning, we need a greater heat than 313° Fah. 
gives us. We have used salt, and then chloride of 
calcium, heating the water by steam. But the oil 
from salmon, mixing with the calcium, is hard to 
clean otC the cans after cooking. Can you tell us 
of some cheap preparation which we can heat 
(with steam coils) to 340° Fah.? A. It would be 
better to heat the water to the requisite tempera- 
ture by means of a very moderate steam pressure. 
The temperature of the boiling point might thus 
be arranged to suit your convenience, and by 
suitable valves caused to remain constant. Satu- 
rated saline solutions are objectionable. 

(39) J. M. A. and others. — It is a popular 
idea that the sunflower will prevent disease, but 
we have no reliable authority for the statement. 
It is not used in medicine. 

(40) H. W. H. asks : Is it possible to blow 
glass in the shape of a cylinder, with a very small 
opening along one side? A. Yes; it is readily 
done. The molten glass, as it is drawn from the 
pot, adhering to the end of the punta tube, is 
blown into a pear shape, elongated by swinging, 
rolled on a steel slab into the cylindrical form, 
and slit through JengthVise, and the cone-shaped 
bases at both ends removed. It is then placed in 
the annealing furnace. 

(41) M.F.,of Gaggenau, Germany, asks: Is 
there a good gas tight membrane, not affected by 
heat or water, or by the impurities (acids, etc.) 
contained in the gas ? A.This desirable invention 
has as yet been very imperfectly realized. 

(42) M. W. asks : How are rain gages gen- 
erally constructed ? It a vessel 13 inches in diam- 
eter above, and 10 inches at the bottom, and 8 
inches deep, should be filled with rain water to 
depth of 3 inches, would 3 inches really have 
fallen, or more? A. Less. If the vessel employed 
as the receiver is not a uniform tube, it should be 
carefully graduated before using. 

What will remove the marks of so-called indeli- 
ble ink from linen ? A. Use a strong solution of 
cyanide of potassium in water. As the cyanide is 
very poisonous, it is necessary to avoid contact 
with sores or cuts in the flesh. 

Do the crossheads of a locomotive make a re- 
trograde movement when the engine is going 
either forward or backward, unless the driving 
wheels slip ? A. No. 

(43) H. J. asks: Will oil evaporate into the 
air and dry away, whether on the surface of wa- 
ter or not? Can water evaporate into the air 
when its surface is covered with oil? A. The ap- 
plication of a fllm of any of the fatty non-drying 
oils to the surface of water will prevent its evap- 
oration. The oil itself is not volatile. 

(44) P. N. B. says: I have been trying to 
make a friction match composition by a formula 
in which there is a large proportion of niter. The 
niter spoils the composition ; the matches are 
good when first dried, but an exposure to damp 
causes them to become sticky, so that, when 
placed in a cellar they will in 34 hours stick to 
my fingers like tacks to a magnet. When kept in 
a dry place,the phosphorus slowly burns off, filling 
the room with a strong garlic odor, and the match- 
es are worthless. What is the matter ? A. After 
preparing the matches, and while dry, dip the tips 
into a moderately strong collodion for a moment, 
and allow to dry. This will form a thin protect- 
ing fllm over the friction composition. This film 
is not affected by moisture or other atmospheric 
influences, and does not interfere with the ready 
Ignition of the mateh when required, as the slight 
abrading influence of the friction is suflicient to 
remo\ e the film, while in itself itis a very inflam- 
mable substance, and aids, by the heat of its com- 
bustion, the ignition of even a common wooden 
plint. 
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come sufficiently advanced in architecture with 
out a tutor, to enable one to complete the study 
in a short time under instruction ? A. It is neces- 
sary to take an extended course of study in the 
office of an architect of experience, where you 
will have access to his library. 

(46) S. M. O. and others. — The diamond oc- 
curs in the form of rounded pebbles covered with 
a brownish crust. Its crystals are in the form of 
the regular octohedron, but their faces are often 
alittle convex. It has the most remarkable re- 
fractive and dispersive action upon light, is a non- 
conductor of electricity, and is not acted upon by 
acids or alkalies. If the stone is a diamond, it 
will easily scratch corundum and quartz, and will 
have a specific gravity of from 353 to 3 55. The 
specific gravity of quartz crystals is from 2 50 to 
366, while that of corundum, true sapphire, etc. , 
is from 3 9 to 416. A diamond dealer alone could 
give a valuation, based on personal examina- 
tion. 

(47) P. S.& S. ask : What is the best mode 
of cleansing the feathers of an eagle, which ate 
discolored by fly dirt and dust? A. Use freshly 
prepared lime water. It may require several ap- 
plications and an exposure of several days to per- 
fectly cleanse the feathers. 

(48) A. H. S. asks : Does nitro-glycerin lose 
any of its explosive force when combined with 
earth to form dynamite ? A. The nitro-glycerin 
itself remains unaltere(^ in the mixture, but, as 
might be expected, the dynamite is a much weak- 
er explosive, volume for volume, than good nitro- 
glycerin. 

(49) A. H. asks : Will it injure the burning 
properties' of kerosene, or make it any more or 
less explosive, to filter it through cloth or bibu- 
lous paper to remove sediment? A. It will al- 
ter neither its illuminating nor its explosive qual- 
ities. 

(50) C. B. P. W. asks : How can I test laun- 
dry soaps for adulterations, such as sllex, silicate 
of soda, soapstone, etc. ? A. Dissolve a small 
quantity of the soap completely in a large excess 
of boiling water, and filter through clean white 
filtering paper. Observe whether or not any in- 
soluble inorganic residue remains behind on the 
filter; it so, examine it with a strong magnifying 
glass, and, if the particles appear to be homogene- 
ous in character and transparent or translucent, 
the adulterant may safely be presumed to consist 
of quartz sand. If opaque, and of a pearly or 
dark color, it is probable that the material con- 
sists of talc, chalk, soapstone, barytes, or some of 
the other numerous and common adulterants. In 
order to be sure that part, at least, of the residue 
does not consist of resinous or other organic mat- 
terials, the residue should be heated to bright red- 
ness for some time before examination with the 
glass. To test for the presence of water glass, 
add (to the filtrate from the above experiment) a 
small quantity of muriatic acid, heat to boiling, 
and allow to stand for some time. If a precipitate 
forms, wash it several times with clean water,heat 
it, and examine it as before. 

(51) G. J. B. says : What effect on the 
acoustic qualities of a room would a cove in a ceil- 
ing have, the room being 90 x 47 feet, and 37 feet 
high ? The cove is 4 feet out from the side walls. 
A. Itis not likely that so small a cove would affect 
the acoustic qualities of the room. 

(53) P. P. s»ys: I read that Governor Bag- 
ley, of Michigan, suggests that all land owners 
shouldplant a tree]during this our centennial year 
What kind of tree would be most suitable as a 
shade and ornament tree, an evergreen being pre- 
ferred? A. The Norivay spruce fir is a good ever- 
green for this purpose ; the scarlet maple or the 
sugar maple is a good ornamental shade tree 
among the class not evergreen. The elm is also 
one of the noblest trees of the latter class. 

(53) P. R. asks : How many Bunsen cells 
are necessary to effect the decomposition of wa- 
ter, with moderate rapidity ? A. Two or three 
cells will evolve has readily from acidulated wa- 
ter. 

(54) C. K. M. asks; 1. Will i lb. No. 16 
cotton-covered copper wire, for a primary coil, 
and 1 lb. No. 23 cotton-covered wire for the sec- 
ondary coil, and 1 cup of Callaud battery, do for 
giving electric shocks ? A. Yes. Stronger shocks 
would be obtained if smaller wire were used for 
the secondary. 3. How thick ought the bundle of 
iron wires to be for such a coil ? A. About }4 
inch. 

(55) J. L. W. asks : In taking a gun barrel 
and holding it perpendicularly, and taking a com- 
pass, holding it on the side of the same and lower- 
ing it to the breech, the needle will suddenly re- 
verse when lowered about half way; and on rais- 
ing, it will again reverse at about the same place. 
What is the cause of this change ? A. In such a 
position the gun barrel is almost in the line of the 
dip, consequently it will become magnetic from 
the inductive action of the earth. The lower end 
will be a south pole, the upper a north pole. 

(56) W. H. G. says : I have made an induc- 
tion coil, 6 inches long by IH inches diameter, with 
a half inch core of iron wires, using 2 turns of 
No. 32 cotton insulated cooper wire for the pri- 
mary, and about 25 turns of No. 33 cotton insula- 
ted copper wire for the secondary coil, making the 
latter about 20 times as long as the primary. The 
vibrator is attracted by the core, and works well. 
I have insulated the two coils from each other 
with 3 sheets of paper varnished with shellac, and 
put 1 sheet of varnished paper between each two 
turns of the secondary. With the above I only 
get feeble shocks on holding the two ends of the 
secondary wire on my tongue, using 7 cells of the 
gravity battery in connection with the primary. 
A. It is quite likely that different convolutions of 
the secondary touch somewhere,and by this means 
the greater part of the action is cut off. 



pendents who ask as to how the variation of the 
magnetic meridian is reckoned: There is a secular 
change. Increasing or diminishing the declination 
from 1' to 7', annually .according to locality. There 
is an annual change, aflectiog the needle about 
twice as much in summer as in winter. There is 
a diurnal change, during which the declination at- 
tains its maximum or minimum about 2 P. M., ac- 
cording as itis W. or E.; and there are also irregu- 
lar changes, depenaing upon the condition of the 
atmosphere, magnetic storms, etc., as well as local 
attraction, proximity of iron, ore, steel, etc. It 
must be evident to any one conversant with the 
subject that it is practically impossible definitely 
to locate a line with a given bearing from the me- 
ridian, with a surveyor's instrument, unaided by 
some external object. The only reliable method 
of determining the angle, if any, between the line 
in question and a true meridian, would be to set 
up a surveyor's instrument over,say,the south end 
of the line, sight to the pole star at its extreme 
elongation, and drive a stake in the range thus 
found as far off as can be observed conveniently, 
and repeat the process for the extreme western 
elongation : midway between the two stakes is the 
true meridian from the instrument. The distance 
from the midway point to the line in dispute, di- 
vided by the distance from that point to the in- 
strument, will be the line of the angle between 
the line and true meridian. As the operation will 
doubtless be performed after sunset, the sights or 
crosshairs of the instrument will need to be illu- 
minated by light of lamp reflected upon them 
from a white object. A lamp or candle may be 
used to determine points at which to drive stakes. 

(58) W. M. R. says, in reply to P. A. K , 
who asks who invented the first railroad sleeping 
car : In 1B38, when I was chief engineer of the 
Cumberland Valley Eailroad,between Harriaburgh 
and Chambersburgh, Pa., we had sleeping cars 
built, which ran for some years. One end of the 
car was arranged in the ordinary way, with day 
seats ; the other end was fitted up with eighteen 
sleeping berths, for the night, which were changed, 
for the day's running, so as to make omnibus seats 
on each side of the car. There were three lengths 
of berths and three tiers on each side. The top 
tier of berths hoisted on a hinge, and was secured 
by rope supports to the ceiling of the car. The 
middle tier consisted of the back of the omnibus 
seat, hinged and supported in the same manner. 
The lower tier was the day seat along the side of 
the car. At that period, there were two coach 
loads of passengers arriving by turnpike road 
nightly from Pittsburgh ; and they were very glad 
to have the benefit of the sleeper during the four 
hours then occupied between Chambersburgh and 
Harrisburgh, on the old plate rail. There was no 
charge for sleeping accommodations. 

(59) A. H. says, in answer to C. E. A.'s 
query as to a difficulty with his alarm bell: I 
think it aiises principally on account of the brev- 
ity of the contact between the hammer and bell. 
If so, he can ascertain the fact by pressing the 
hammer against the beU by hand ; to this the ar- 
mature ought to respond. In such case, the rem- 
edy would be to place the wire now attached to 
the bell in contact with a piece of metal, so ar- 
ranged that the hammer will be in contact with it, 
at each vibration, a length of time sufficient for 
the magnet to act. 
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J. S. J. says : Water la forced into all parts 
of our building by its own pressure, through 
iron pipes. Frequently is heard a loud singing 
noise like air escaping slowly; but after thespigot 
is opened and the water runs freely, the noise 
continues about a minute. What is the noise?— E 
M.H, asks : I nave an open buggy of 5 feet track, 
front wheels 3 feet 11 inches high, and hind wheels 
4 feet 1 inch. What is the necessary ucder axe ? 



COUMVNICATTONS RECEIVED. 

The Editor of tne Scientific American ac- 
knowledges, with much pleasure, the receipt o) 
original papers and contributions upon the follow- 
ing subjects : 

On the Aeroscope. By W. S. H. 

On French Apartment Houses. By N. L. D. 

0-1 Life and Blood. By J. P. G. M. 

On a Telescopic Eye. By . 

On a Book on Geology. By E. K. 

On the Hidden Forces of Nature. By H. F. G. 

On Public Works. By J. C. W. 

On the Financial Question. By W. H. 
Also inquiries and answers from the following: 

J. H. H.-S. F. S.-L. S. W.-M.-W. H. H -J. M.M. 

-J. S. T.-B. B.-F.-F. W.-E. B. G.-Q.— N. W.- 

I. J.— E. E. G.-R. McM.— W. L. S. 

HINTS TO COKRESPONDENTS. 

Correspondents whose inquiries fail to appeaj 
should repeat them. If not then published, thej 
may conclude that, for good reasons, the Editoi 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta^ 
biiity of inventions, assignments, etc., will not be 
published here. All such questions, when initiaie 
only are given, are thrown into tne waste basket, 
as it would flU half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of Inauirles analogous to the following 
are sent : " Whose is the best brick-making ma- 
chine, and what is its price ? Who makes coiled 
springs to order? Who buys sulphate of lead ? 
Who sells wire-straightening machines? Who 
makes vegetable parchment ? Who are the prin- 
cipal lumber dealers in New York city? Who 
makes bung machines ?" All such personal inquir- 
ies are printed, ae will be observed, in the column 
of "Business and Personal," which is specially B't 
apart for that purpose, subject tothe charge men- 
tioned at the head of that column. Almost any 
desired inCormation can In this way be ezpedl- 
tloualy obtained. 



A complete copy of any patent In the annexed list, 
Including both the specification and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Eow, New York city 



Advertisements, exhibiting, J. H. Crane 174,621 

Air, compressing, W. D. Seal 174,860 

Alarm, burglar, Allen and Lath'op 174,754 

Auger, earth, J. D. Harris 174,815 

Axle grease, W. Peters 174,738 

Axles, setting metal. F . Bex (r) 6,997 

Baby walker, combined, J. Erlkson 174,793 

Bag holder, Roush and Sarver 174,858 

Bag, seed, J. R. Hamilton 174,678 

Bale tie, J. S. andC. E. Herron 174,730 

Bale tie, cotton, P. Slattery 174,707 

Bedstead, invalid, L. Gill 174,802 

Beverages, mixing, F. W. Tally 174,746 

Bird cage, G. Seyfang 174,644 

Boat, torpedo, H.F. Hicks 174,628 

Boiler, wask, D. Burdge 174,776 

Boring machine, A. Phillips 174,849 

Bottle stopper, A. Freygang 174,728 

Bottle stoppers, etc., locking, T. Hlpwell 174,817 

Box, folding, D. Jackson 174,880 

Brake shoe, E. W. Leamon 174,827 

Bristle-cleaning machine, J. Webb 174,881 

Bronzing machine, Landoltetal 174,735 

Brush, horse, H. Glesecke 171,800 

Brush, pocket tooth, P. C. McChesney. 174,832 

Buck board, C. V. Kenyon 174,822 

Buckle, G. H. Palmer 174,844 

Jiulldlng,flreproof,P. H. Jackson (r) 6,994 

Bulletin exhibitor, F. W. BulUnger 174,775 

Can,W. S. Johnson 174,821 

Can, oil, S. S. Newton 174,840 

Can, oil, W. Jfoung 174,753 

Car brakes operating, J. E. Newcomb 174,698 

Car bumper, J. Elder 174.667 

Car coupling, J B.Corey 174,783 

Car coupling, P. Hlen 174,676 

Car coupling. Miles and Lee 174,697 

Car coupling. Perry and Dowling 174,847 

Car door fastening, J. Allster 174,613 

Car fastening, dumping, J. W. Harden 174,633 

Car pivot support, A. Blood 174,614 

Car, refrigerator, E. E. Hargreaves 174,812 

Car, refrigerator, A. T. Nafls 174,831 

Car, refrigerator, J. H. Wlckes 174,888 

Cars, ventilating, E . E. Hargreaves 174,811 

Carbureter, Porter and Grimes 174,851 

Carriage. child's, W. E. Crandall 174,721 

Cart, hand, J. M. Jones 174,732 

Cartridge, blasting, F. W. Smith 174,868 

Cartridge, primer, E. Gaupillat 174.685 

Cartridge shells, anvil for paper, J. Saget 174,705 

Caster, furniture, D. A. Fisher, Jr 174,794 

Chair, recumbent, W. Heath. 174,687 

Chair, rocking, E. S. Imelll 174,679 

Chandelier, S. S.Newton 174,841 

Chimney cleaner, etc., M. C. Beymer 174,768 

Churn, W. L. Peterson 174,640 

Churn, rotary, I. Solt 174,744 

Cigar makers' board, J. L. Montejo 174,836 

Cigarette former, A. B. Shaw 174,863 

Cistern, strainer, and cut-off, A. D. Parker 174,701 

Clamp, joiner's, G. A. Naumann 174,838 

Coal breaker, D. Clark n4,71i> 

Colter, K. W. Manwarlng 174,736 

Conveyer box, delivery gate, H. W. Caldwell 174,617 

Cooler or heater, milk, H. A. Hannum 174,810 

Copyholder, H. B. Smith 174,748 

Corset steel, J . A. Farr 174,668 

Cot, folding, E. W. Fyler 174,684 

CuItlvator,A S.Baker 174,756 

Cultivator, T. W. Kendall 174,684 

Cultivator, J. C. Leldy 174,686 

Curry comb, M. Sweet 174,709 

Curtain fixture, W. P. Haines 174,809 

Dental plate, Q. A. Scott 174,859 

Digger, potato, F. A. Wuetlg 174,887 

Dovetailing machine, J. E. Haskell 174,674 

Drills, valve for rock, J. Brandon — . 174,768 

Elevator, P. Hlnkle (r) 6,993 

Elevator, F. Eochow 174,643 

Elevator, J. B. Sweetland 174,871 

Elevators, safety stop, P. F.King 174,631 

Engine, fire, C. W. Clapp 174,780 

Engine governor, steam, W. Yates 174,888 

Engine, traction, C. E. Shlveley 174,706 

Engraving and chasing, E. E. Atchison 174,715 

Equalizer, draft. H. C.Baldwin 174,758 

Eyeglass, I. Alexander , 174,753 

Fabrics, pressing woven, Nussey & Leachman 174,699 

Fan, exhaust, E. E. Hargreaves 174,813 

Fence wire, barbed, E. M. Crandal 174,664 

Ferdllzer dlBtrlbuter, J. B. Henry 174.816 

Fifth wheel, vehicle, C. Gormann 174,804 

Filter, Fogarty & McGoen 174,79 

Filter, sugar-decolorizing, R. G. Elwes 174,795 

Firearm, revolving, F. W. Hood 174,731 

Fire arms. Implement for, I. Merrill 174,634 

Firehose, stop nozzle, M. Clemens 174,7-)i 

Fire place, G. W. S. Lucas 174,829 

Fluid trap, A. H. Thorp 174,874 

Fluting machine, J. Broughton 174,772 

Fork, culinary, Turner & Capewell 174,646 

Fruit gatherer, E. A. Barton 174,760 

Fruit jar, A. W. Brlnkerhoff 174,769 

Fruit jar, A.P.Brooke 174,773 

Fruit jar, T.G. Otterson 174.638 

Funnel, lamp, W. Bodey 174,716 

Funnel, measuring, D. S. Kooms 174.883 

Furnace, steam boiler, M. Laufenburg 174,826 

Gage, carpenter's, J. Vetterleln 174,879 

Gas lighting apparatus, C. D. P. Gibson 174,799 

Gasretorthead, self-sealing, P. W. Mackenzie. 174,830 

Glassware, making stemmed, A. Sperber 174,708 

Grain binders, H. H. Bridenthall, Jr 174,615. 174,616 

Grain binder, E. Woodbury 174,886 

Grain screen, J. C. Leeson 174,838 

Grate, J. W. Williams 174,650 

Grinder, hollow ware, E. W. Gunn 174,808 

Gun carriage, L. W. Broadwell 174,770 

Guns, machine, J. P. Taylor 174,872, 174,873 

Gun, magazine, W. Gardner 174,798 

Gun tool combination, A. E. Barthel 174,759 

Harrow, wheel, Bramer & Badger 174 ,76 
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Harvester, W. R. Baker 

Harvester, W. Fosket 

Harvester wheel, T. Plumlelgh 

Hay knife, P. Trimmer 

Heater, L. Gill 

Heater, fire place, 1. W. Beall 

Heater, fire place, A. T. Bennett 

Hinge, T. D. Parsons 

Hoist, hydraulic, S. H. Rounds 

Hook, bracket, E. C. Ford 

Hoops, machlnefor colling, J. D. Houseman, Jr. 

Horses, crib muzzle for, C. F.Phelps 

Horseshoes, punching, W. W. Lewis 

Hose, chamber for engine, J. li. Vandyne 

Hose coupling, H. Tyler 

Hose, elastic, E. Tlvey 

House, wooden, J. R. Perry (r) 

Hydrant, T. R. Bailey, Jr. (r) 

Hydrant valve, Kupferle & "White 

Ice cream freezer, B. Harbert 

Ice forming, T. B.McFadden 

Inhaler, N. [. Donaldson 

Insects, destroying, A. Hllpert 

Iron and steel, making, J. J. Johnston 

Jack, wagon, A. T. Jones 

Jack, wagon, A. E. Van Horn 

Japanning buttons, etc. , C. M. Rhodes 

Kaleidoscope, R. F. Macy 

Key guard, adjustable, J. S. Wilson 

Knife, hay, P. Trimmer 

Knitting machine, circular, D. Blcbf ord — 

Knob spindle fastening. W. T. Taylor 

Knobs to spindles, attaching, J. H. La Ban 

Lamp , street, H . Clarke 

Last, M. C. Moulton 

Latch, locking, F. Klemm 

Latch handle plate, door, W. Gorman 

Leather, etc., extracting oil from, I. Bent 

Leather-crlmplng machine, Robinson & Lister,.. 

Life preserver, T. Beck 

Lightning rod weather vane, C. H. Smith 

Lock and alarm, P. Shellenback 

Loom temple. Settle & Carruthers 

Looms, wire motion for, W. Webster 

Mat, I. F. Williams 

Measure, liquid, G. W. Aldrlch 

Meter, fluid, J. C. Guerrant 

Meter, liquid, S. D. A. Mason 

Mop wringer, H. I. flotchklss .". 

Mowers, grinder for, W. B. Grosh 

Mowing machine, C. M . DaboU 

Naptln holder, O, S. Betts 

Needles, holder for grinding, H. M. Dixon .. 

Nut lock, G. F". Jordan 

Nut lock, J. Nelson !. 

Oil refinery, W. Doe 

Oiler, Ramsden and Bowlus 

Ore pulverizer and separator, T. Carter 

Padlock, combination. W. Orr 

Paint, elastic, A. M. Dean...^ 

Paper cartridge shell anvil, J. Saget 

Paper cop tube machine, W. M. Marcliant 

Paper pulp engine, S. L. Gould 

Pavement, E. McDonald 

Pavement, concrete, A. Van Camp 

Pencil sharpener, A. G. Buzby 

Pencil sharpener, eraser, etc., J. Poznanskl... . 

Piano frame, A. D. B. Wolff. , 

Piano pedal attachment, C. F. Cheesman 

Picture cord, E. H. Tyler 

Pill machine, J. Dunton 

Pipe tongs, G. H. Buzzell 

Pipe water, A. J. Connelley 

Pitman, R. Dutton 

Plane, carpenter's, E. G. Storke 

Planter, corn, R. F. Risley 

Planter, corn, T. R. Wallls 

Planter, cotton seed, J. C. Cox 

Planter, seed, J. Dana 

Plating, nickel, Magglo and Mafllola 

Plow, rotary, W. H. Foye 

Plow and bean harvester. J. O. Hogmlre 

Plow riding attachment, H, L. Carrlngton 

Pocket book fastenings, D. M. Read 174,739, 

Projectile, L. W. Broadwell 

Pump, Ehy and Flester 

Pumpa, H. Tyler 174,877, 

Pump plunger, J. S. Engle fr) 

Pump, submerged, L. T. Harper 

Pumps, etc . , valve for, Lemmon and Devault 

Punching and shearing, Colton and Geer 

Radiator, L. Gill 

Railway switch, J. B. Corey 

Railway switch, R. Dickson 

Range, N. M. Simonds 

Rectifying apparatus, J. C. Smith 

Sash fastener, W. H. Brltton 

Sash fastener, R. V. Jenks 

Sash fastener, L. L. Northrup 

Sash fastener, W. Ormsby 

Screws, capping wood, A. F. Bradley 

Seal, metallic, A. Frledrlek 

Seam, welted and covered, H. A. Blanchard 

Separator, middlings, M. N. Elwell 

Sewing machine. Porter and Baker 

Sewing machine winder, Kennedy ami Klnny. .. 

Shears, E. Parker 

Sheet metal die, H. Martyn 

Ships, construction of , C. Hemje 

Sidewalks, construction of plank, W. Brlsley... 

Slate cover, E. L Phelps 

Sleigh bell, L. J. Atwood 

Soldering apparatus, C, Debow 

Soldier's a<'couterments, H. Metcalfe 

Stalk cutter, J. C. Leidy 

Stamp-canceling machine, W. Livingstone 

Stitch ripper, G. St. George, Jr. (r) 

Stocking clasp, B. J. Greely 

Stove grate, J. A. Reed 

Stovelid,C. F. Greenman 

Stove, parlor, Dickey and Liddle 

Stove poker and tongs. Smith and Wllklns 

Stove, reservoir cooking, D. E. Paris (r) 

Table, extension, J. Bazant 

Tackle blocks, making, F. S. Burr 

Tag, J. I.Donahue 

Telegraph line, underground, W. M.Walton... 

Thrasher and clover huller, S. M. Feezler 

Thrashing machine. F. Oser 

Tide power, A. Mallory 

Tobacco, curing, J. B. Day 

Tobacco-strlpplDg machine, D. H. Hull 

Toothpick, G. 31ark, Jr 

Toy pistol, R. W. Churchill 

Toy rattle, E. Rice 

Toy-repeating pistol. J. W. Chllds 

Trimming, T. I. Oakley 

Truss, E.R Shattuck 

Tweer, Spldle and Holmes 

Umbrella, T. W. Warfleld 

Yarulsh composition, C. McGonuell, Jr 



174,755 

174,633 

174,850 

174,875 

174,803 

174,654 

174,656 

174,639 

174,643 

174,669 

174,818 

174,702 

174,689 

174,712 

174.876 

174,711 

6,995 

6,990 

174,824 

174,673 

174,833 

174,724 

174,629 

174,6f2 

17(,6P3 

174,748 

174,741 

174,690 

174,751 

174,875 

174,763 

174,710 

174.825 

174,661 

174,635 

174,685 

174,626 

174,761 

174,856 

174,655 

174,866 

174,742 

174.861 

174,714 

174,883 

174,612 

174,671 

174,684 

174,678 

174,129 

174,784 

174,657 

174,722 

174,733 

174,839 

174,789 

174,853 

174,660 

174,842 

174,665 

174.705 

174,831 

174.805 

174,737 

174,648 

174,777 

174,852 

174,884 

174,718 

174,647 

174,790 

174,778 

174.680 

174,761 

174,870 

174,855 

174,749 

174,663 

174,785 

174,691 

174,796 

174,677 

174,618 

174,740 

174,771 

174,725 

174,878 

6,992 

174,814 

174,688 

174,782 

174,801 

174,662 

174,666 

174,865 

174,867 

174,658 

174,680 

174,636 

174,700 

174,766 

174,797 

174,764 

174,726 

174,703 

174,630 

174,846 

174,693 

174,675 

174,659 

174,848 

174,651 

174,787 

174,686 

174,687 

171,734 

7,000 

174,806 

174,641 

174,807 

174,788 

174,645 

6,999 

174,653 

174.717 

174,723 

174,713 

174,727 

174,843 

174,692 

174,7f6 

174,819 

177,619 

174,780 

174,704 

174,179 

174,637 

174,862 

174,869 

174, i 

174,834 



Vehicle fifth wheel, C. Gormann 174,804 

Vehicle seat, S. Gllzlnger 174,670 

Ventilating rooms and buildings, J. Eveleth 174,622 

Vessels, propeller for, T. M. Rankin 174,854 

Wagon brake, O. T.Baker 174,757 

Wagon brake iever, S. J. McDonald 174,695 

Wagon hound, W. Mercer 174,835 

Washing machine, D. and D. F. Born 174,765 

Washing machine, D. Jennings 174,681 

Washing machine, C. A. Lockwood 174,632 

Washlngmachlne, B. Tarr 174,747 

Water trap, waste, Rodermond and Corrigau 174,857 

Water wheel, H. Waltner 174,750 

Water wheel, W. N. Whipple 174,649 

Water wheel, A. N. Wolf 174.885 

Whistle and flag combined, W. R. Park 174,845 

Wind wheel and gearing. G. S. Oberdorfl (r) 6,998 

Windmill, Baker and Snashall (r) 6,991 

Windmill, Brower and Reed.... 174,774 

Windmill, G. A. Swartz (r) 6,996 

Window screen, C. B. Sheldon 174,864 

Wood-bending machine, S. R.Bailey 174,652 

Wrench, W. J. Squire 174.745 

DESIGNS PATENTED. 

9,133.— Coffin Handle Socket.— R. II. Burr, W. Mer- 
Iden, Ct. 

9,134.— Shibt Bosom.— S. Cohn, NewTorkclty. 

9,135.— Child's Cakeiage.— I. Cole, Newark, N. J. 

9,136.— Teimmingb.—G.H. Prlndle, Philadelphia, Pa. 

9,137.— Flag Holder.— J. W.Barth, Jr., Philadelphia, Pa. 

9,138.— Fan.— L. M. Beard, Brooklyn, N. Y. 

9,139.— Lanteen.— J. H. De Barry, Philadelphia, Pa. 

9,140.— Chain Links.— V. Draper, North Attleborough, 
Mass. 

9,141.— Inkstands, ETb.— O; F. Fogelstrand, Kensing- 
ton, Conn. 

9,142.— PenRacks.-O. F. Fogelstrand, Kenslngton,Ct. 

9,143.— Inkstand.— O. F. Fogelstrand, Kensington, Ct. 

9,144.— Fan.— J. A. Lynch, Washington. D. C. 

[A copy of any one of the above patents may be had 
byremlttlng one dollar to Munn & Co., 37 Park Row, 
>few York city. 



SCHEDULE OF PATENT FEES. 

On each Caveat $10 

On each Trade mark ^^5 

On filing each application for a Patent (17 years) S15 

O n Issuing each original Patent S30 

On appeal to Examlners-ln-Chlef SIO 

On appeal to Commissioner of Patents S20 

On application for Reissue $30 

On filing a Disclaimer »10 

On an application for Design (3H years) $10 

On application for Design (7 years) S15 

On application for Design (14 years) $30 
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Back Paee - 
Inside Page 



$1.00 a line. 
75 cents aline. 



Engravings may head advertisements at the same rate 
per line, hy measurement, as the Utter press. Adver- 
tisements must be received at publication office as 
early as Friday morning to appear in next fesue. 




FLEETWOOD SCROIiL, SAW, 

Especially adapted to the 
Finest and most Artistic Work, 
such as Inlaying: and 8orrent» 

Cnttins in WOOD, SHELL, IVOKi' 
and METALS. 

BZ^'" Eveiy Machine Warranted as re- 
presented. Price {10 to $15. 

Send stamp for Descriptive Circular 
and Illustrated List of Designs for 
BRACKETS, BOXES, EASELS, 
FRAMES, &c. 
TRUMP BRO'S, M'f'rs, 
Wilmington, Del. 



BOILER AND PIPE 



Patented and only reliable article. Saves 20 percent In 
fuel. Also Manufacturers of Roofine: Materials. 

Asbestos Felting Co., 

316 & 3*^3 Front St.,iir. Gouverneur St.,N.Y. 



JW. STOCKWBLL & CO., Portland, Maine, 
• furnish Best Power Drain Pipe Machinery. Mix- 
ing ana Packing done by Steam. 



SCROLL SAWS— We have 3 Moyer's Iron Frame 
Improved Scroll Saws left that we will sell at $50 
each. CLAKK, SMITH & CO., ForD Plain. N. Y. 

9^"PATTERN3— We have a large locof general foun- 
dry Patterns (collection of 30 years) that we will sell 
cheap, having no use for them. 

INSTANTANEOUS SELF-ACTING COPYING 
PAPER Copies Scroll or Fretwork Designs, Leaves, 
Laces, Flowers, or any article where a perfect draft is 
desired. No tracing of lines or apparatus used. Scroll 
Sawyers cannot afford to be without it. Chemicals and 
Instructions 50c. OOPriNG PAPER CO., Mendotajll. 



A GENTLEMAN OF GOOD ADDRESS, AND 
who has a considerable acquaintance with Spin- 
ners, Manufacturers, and Merchants in England, and 
wbo Is about to spend five months there, desires to ob- 
tain an agency for ih'i introduction of Inventtonsor to 
negotiate other business in Great Britain . The best ref- 
erences given and required. Address P.O.Box 2481. N.T. 



■ "WILL SENDJiYMAILlDOZENRAMIE NAPKINS 
- for 25c. Address G. W. LAKE, P. O. Box 3959, N. Y. 



TO DUPLICATE Patterns, Plang, & Drawings 
of all kinds onto Wood, Stone, or Iron, use the im- 
proved Impression Paper; 4 colors. 25 cents. 

GEORGE H. RICH, Lyme, Mass. 



If You are not Using 



Leliigh. Eraery ^Wheels, 

Send to-day for circular. L. V.E, W". Co.,Welssport, Pa. 



ADJUSTABLE SWING FOR DOORWAYS, ETC.— 
Patent allowed March 6, 1S76. State and CouDty 
Rights for Sale. Address C. CORNWELL, 121 Bain- 
bridge St., Phlladeiphia, Pa. 



WHO WANTS A FORTUNE ?-Patent Rights 
for Sale of the best Sewing Machine attachment 
ever seen. Sample 50 cents. Address E. M. JONES, 
Box 82, Bfockville, Ont., Canada. Agents wanted. 



pIKCULAK SAW MILLS, PLANERS, AND OTHER 
V7 Wood-working Machinery, 'made by S. HEALD & 
SONS, Bane, Mass. prices low. Send for circulars. 



SENT FOR 10 CT5 ADDRESS 
E.F . GILBERT. LYONS H y. 



CELEBRATED FOOT LATHES. 

Foot Power Back-geared Screw 
Lathes, Small Hand and Power Plan- 
ers for Metal, Small Gear Cutters, 
Slide-rests, Ball Machines for Lathes. 
Foot Scroll Saws, light and heavy. 
Foot Circular Saws. Just the 
thtnEfor amateurs and arti- 
sans, Sellineevery where. Send for 
Illustrated Catalogues 

N. H. BALDWrN, Laconia.N.H. 




REVERSIBLE 

HOISTING ENGINE 



FOR Alili PURPOSES. 

SW Cheap, simple, durable, and effective. _^J 
LIDGEKWOOD M'F'G CO., 165 f earl St., 



JS^.T. 




Blind Stile Mortising and Boring Machines will mortise 
two Blind Stiles at once for Fixed Slats, In all kinds of 
wood, regardless of knots, making 50 per minute, leav- 
ingthem clear of chips, and will bore for rolling slats, 
IStrperminute. M. BUCK, Lebanon, N. H. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required size. Also, any kind of 

iStone for KOADS and for Concrete, &c. 

Address BLAKE CRUSHER CO., 

New Hayen, Conn. 



Wrecking or Draining Steam Pump, 

l!4x*,24x30. Capacity 3,000 Galls, per Min. 

Used and Exhibited at 

CtKCJNNATI INDHSTSIAL EXPOSITION. 

^f" FOR SAI.B AT A BAROAIN. „^ 

Apply to COPE & MAXWELL M'F'G CO., 

Hamilton, 0.,or CtxctXNATt, O. 



R A. Yervalen's Bricl[ MacMnes, 

Made atHaverstraw, Rockland Co.,N. Y. Making nine 
tenths of all thebrlckused in theState. Send for circular. 



WANTED— Purchaser for heaver six roll four 
side Planer; Planes 24 Inches wide, 6 Inches 
thick; in perfect order and cheap. it*««-.^w 

E. P. BULLARD, 48Beekmaii St.,New Yorkclty. 



RIDGE'S FOOD FOE IXFAHTs & Invalids is the stand- 
ard preparation of its kind in England and America. 



$250 



A MONTH— Agents wanted every- 

iwhere. Business honorable and firit 

class. Particulars sent free. Address 

J. WORTH & CO.. St. Louis.Mo, 



FOREIGN PATENTS 

AND 

THU CENTENNIAL. 

There is no doubt that our Centennial Exposi- 
tion will attract to our shores multitudes of repre- 
sentative people from all parts of the world, and 
they will take home with them many of our best 
improvements to introduce into their own manu- 
factures. 

An unusual opportunity will be offered for sell- 
ing to these people such foreign patents as have 
been secured on good American inventions in the 
respective countries from which these visitors 
come. 

At the reduced prices for which patents are ob- 
tained abroad, our people will lose a chance not 
likely to occur again, if they do not avail them- 
selves of the opportunity of securing their inven- 
tions in foreign countries at once, so as to have 
their patents ready to negotiate the coming sum- 
mer. 

Tor cost of patents in the different countries and 
the conditions on which they are granted, send for 
pamphlet containing full information. 

Address MUNN & COm 

37 Park Row, New York. 
Branch Office, cor. F and 7th Sts., 
Washington, D. C. 



OPIUM 



and Mvrphine Ttabit absolutely and 
ipeedily cured. Painless: jio publicity. 
Send stamp for particulars. Dr. Carl- 
ton. 1S7 Washiogtoa St., Chicago, lU. 



It Pays to Aflyertise. 



Every business man admits the necessity of advertis- 
ing. All who have tried it know the advantages and 
profit of so doing. But it Is not all who advertise that 
do it advantageously, and in the most effective manner, 
to derive the greatest benefit for their money. As a 
rule, It is the best economy to advertise what one has to 
sell or wishes to purchase, in papers having the largest 
circulation among the class of persons likely to be in- 
terested In the article. Parties having Manufacturing 
Establishments to sell or lease, or who wish Estimates 
made for Constructing Bridges, Dams, Iron Buildings, 
Fun aces, Heating Apparatus. Steam Engines, Boilers, 
Wood and Iron Working Machinery, Agricultural Im- 
plements, or Contracts for Engineering Works of all 
kinds, will find that it pays to advertise in the SCIEN- 
TIFIC AMERICAN. 

The value oC the SCIENTIFIC AMERICAN as an ad- 
vertising medium cannot be over-estimated. It goes 
into all the machine and workshops in the country, and 
Is taken at the principal libraries and reading rooms In 
the United States and Europe. 

We invite the attention of those who wish to make 
their business known, to the annexed rates : 



Each 

Insertion 



Back Page $1,00 a line. 1 

Inside Page ... .75 a line. 

Btmness and Personal... 1.00 a line.} 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter-press. Adver- 
tisements must be received at the publication office as 
early as Friday morning to appear in next issue. 

If anything is wanted in the mechanical line, advertise 
for it in the SCIENTIFIC AMERICAN. 

If one has a patent or machinery to sell advertise In 
the SCIENTIFIC AMERICAN. 

The Supplement. 

Next to the SCIENTIFIC AMERICAN, the bCIEN- 
TIFIC AMERICAN SUPPLEMENT has the largest cir- 
culation of any paper of Its class published. The SUP- 
PLEMENT Is a distinct publication from the SCIEN- 
TIFIC AMERICAN, and has a large circulation other 
than among the subscribers of the regular edition. 
Terms for advertising are very low, as follows : 

Back Page, tinted Cover 35c. a line. } Each 

Inside Page 35c. a line. ) Insertion. 

Discount for large space, and to quarterly advertieers 
Address the Publishers, 

M-ann & Co., 

37 Park Row NeTV ¥ork. 



rrallfdin 



IRON 

Beams & Girders -. 



THE UNION IRON MILLS, Pitt8t)urgh, Pa.— 
The attention of Engineers and Arcliltects is called 
to our improved Wrought-Iron Beams and Girders (pat- 
ented). In which the comnound welds between the stem 
andflanges,whlchhave proved so objectionable In the old 
mode of manufacturlng.are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive UthOCTaph, address 
Carnegie Brothers «fc Co. .Union Iron MillB,PIttsburgli,Pa 



WHIPPLE'S 

Fatent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
for 1874. The Judges say: "We consider this method of 
fastening DOOR KNOBS a great Improvement over any- 
thing yet Invented for- the purpose, as it obviates the use 
of side screws and washers, and can be regulated to suit 
any thickness of Doors." Send for Circular. 

THE PARKER & WHIPPLE COMPANY, 
West Meriden, Conn ., or 97 ChamDers St. . N. Y . 



MACHINERY. 

IBON * WOOD WOBKING MACHINEBY 
OF EVBBY DESCBIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COirPLIHBS,BKLTINe, * 
jkc. Send for Ulastratea Ctttalogae and Price Llat. 

GEOB&E PLAGE, 

121 Cbambera A US Baade Bti. N. 7. UIC? . 



^K 4./^ C^On P6r day at borne. iSampiea -worth $1 
*0 1)0 $<!5U free. Sti 



Stinson & Co. Portland, Me. 



Inter-State 

iDfliistrial ExpsitiflD, 

CHICAOO, 1876. 

A GRAND EXHIBITION 

FOR THE 

CENTENNIAL YEAR! 

ENLARGED & IMPROVED IN ALL RESPECTS. 



All Manufacturers, Artisans, and Inventors will con- 
sult their own best interests by making a special effort 
In 1^76 to bring their products before the great Western 
public and thousands of visitors from abroad who will 
certainly attend. 

Will Open Sept. 6, (876. 



Applications received at any time, 
further information, apply to 



For blanks and 



JOHN P. REYNOLDS, Secretary. 



A WEEK.— Agents wanted everywnere. Bh- 
Zf, siness permanent and first-class. For further 
^^ Dartlculars. address 

Richmond, Ind. 



particulars, address 

J. KENNEDl? & CO., 




The fact that this shafting has 75 per cent greater 
strength, a finer finish, arid Is truer to gage, than any 
other in use.renders it undoubtedly themosteconomical. 
W e are also the sole manufacturers o f the Celebrated 
Collins* Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
ipplicatlon to JONES & LAUG-HLINS, 

Try Street. 2nd and 3rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111. 
^^r Stocks of this Shafting in store and for sale by 
FULLER, DANA, & FITZ. Boston, Mass. 
GEO. PLACB & CO., 121 Chambers St. N.Y. 
PIERCE & WHALING. MllwauKee. Wis. 



MACHINERY OF IMPROVED STYLES FOR 
making SHINCiLES, HEADING, and STAVKS; 
also GAUGE LATHES for TURNING HANDLES. Sole 
makers of Law's Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport, N. T. 

HOW MAI>E~1 N 



VINEGAR 



Cider, Wine, Molasses or Sorghum, without uning drugs. 
Address F. i. SAGE, Springfield, Mass. Name Paper. 



SCIENCE RECORD 



This work Is just fresh from the press, and all 
the orders which had accumulated have been 
ailed; and the publishers are now ready to receive 
new ones. 

The Science Record for this year— the fifth of 
its publication— CO Qtains 600 octavo pages and a 
great number of engravings, illustrating new dis- 
coveries, novel inventions, etc. 

THE Volume for 1876 embraces the most Interesting 
Facts and Discoveries In the various Arts and Sciences 
that have transpired during the preceding year, exhibi- 
ting in one view the General Progress of the Wor'd 
in Che following Departments : 

CHEMISTRY AND METALLUHGT, 

MECHANICS AND ENGINEERING, 

ELECTRICITY, LIGHT. HEAT, SODND, 

TECHNOLOGY, THE USEFUL ARTS. 

BOTANY AND HOKTICULTURB, 

AGRICnLTIIKE, 

RURAL AND HOUSEHOLD ECONOMY, 

MATERIA MEDICA, THERAPEUTICS, HYGIENK 

NATURAL HISTORY AND ZOOLOGY, 

METEOROLOGY, TERRESTRIAL PHYSICS, 

GEOGEAPHF. 

GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Every person who desires to be we 11 Informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of Science Record for 1876. It will be a most In- 
terestiug and Valuable Book, and should have a place In 
every Household and Library. 

Handsomely Bound Libera discount to the trade. 
Price $2.50. Sent, post-paid, on receipt ot price. 

All the preceding volumes of Science Record 

may be had separately at $2.50 each, or $10 for the 

ave volumes, 1878, 1873, 1874,1875, and 1876. The five 

volumescomprise a library of information which 

every student or man of science should preserve. 

MUNN & CO., Publishers, 

37 Park Row, 
New rork dtjr 



© 1876 SCIENTIFIC AMERICAN, INC. 



April 15, 1876.] 
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BARGAINS JN^ MACHINERY. 

We offer the following for sale, the new machines being 
marked N., all others being secondhand: 

machine: TOOiiS. 

Planer, 16 ft.x42 In 8q.,$l,525;16l0.xSlin., $»00; 12 ft. 
x36in.,«800; Uft.xSOln., S590; 8 ft.x261n.,K.,*700; 8 ft. 
Xl5 m., $240; 2ft.xl4 ln.xl6 ln..|300; i}i ft.xl41n. H90; 
Putnam 24 In. Gear Cntter. 15110; Combined Gear Cutter 
and Miller, 21 In., N. , $430; Miiline Machine, N., *887; 
52in.Warner& Whitney Vertical DrlU.f 325; 56 in. Moore 

6 Wyman Vertical Drill, 121 0: Upright Spllner, $80; 
Heavy, double Press, $200; Tatt Press, $145; 8 ft. x44 In. 
Chucking Lathe, with Slide Rest, $225; No.2Merriman 
Bolt Cutter and Nut Tapper, capacltv IX in .. $175 ; No. 2 
Wiley & Russell Bolt Cutter, Nut Tapper and Driller, 
$170; Round Portable Forge, $20; Back-geared, Screw- 
cutting Engine Lathes, complete. 60 In. swing, turning 

7 ft. between centers, N., $2,200; 25)i ft.x36 In., N., 
$1,550; 20ft.x24 In.. N..$6eO; 16ft.x21ln., $650; 16ft.x31 
in. (with cliuck),$660; 12>ift.x30 In., $500; 15 ft.x30 In., 
$400 ; 12 f t.x24 In. , $425 ; 8 f t.xl7 in . , $240 ; 6 f t.xl5 In. ,$230 ; 
6ft. X17 in., $225; 6 ft.xl8 In.. $217; 6)ift.xl5 In., $165; 
6 ft.xl6 1n., $175; 5 ft.xl4 in., $195; 5ft.xl5 in., $210; Not 
screw-cutting, 16 ft. x24 In., $240; 15 ft. x20 in., $350; 16ft. 
x20 in., double headed, $250; 11 ft. xl2 io., double headed, 
$155; 8It.xl7 in., $215; 5 ft.xl8 In., $95; 4ft.x9in., $150; 
Speed or drill Lathes: 5-6 ft. x 12 in. , N..$75 each; 6ft.x 
13 in.. $50; 5ft.xl81n.,$75; 3 ft.x8 In.. $35; 2 It. x 9 In ., 
$25; One Japanning Oven, 32x20x27, $20; 15 In., 3 jawed 
Westcott, N., chuck, $50; 12 in., 3 jawed Westcott, N., 
chuck, $42. 

PORI-ARIiE AND STATIONARY BN- 
GINES .4LND BOIIiEKS. 

80 h. p. stationary, horizontal Engine, cylinder 14x18. 
$1,600; 75 h. p. sta. hor. Engine, 16x36. $800; 60h.p sta. 
hor. Engine, 14x30, $1,000; 80 h.p. hor. Boiler. $1,000; 
60 h. p. hor. Boiler, $500; 2— 60 h.p. Locomotive Fire Box 
Boilers, each $450; 4—50 h.p. Locomotive Fire Box 
Boilers, each $400; Uoright, 50 h.D. Chubbuok Engine, 
2-9x18 cyliurters, $1,050; 45 h.p. hor. Boiler, $700; 2-60 
h.p. 2 flue Boilers, 31 ft. long, each $425 ; 40 h.p. hor. sta. 
Engine 12x24, $740; 40 h.p. upright Engine, 12x24, $700; 

36 h.p. Portable Eneine, 12x16, $1,350; 83 h.p. sta. hor. 
Engine, 12x24, $625; 30b. p. Portable Engine, 12x18, $1,270; 
3-25 h.p. Portable Engines, $1,300, $1,450 and $875; 25 
h.p. sra. Engine and 30 h.p. upright Boiler, $850; 2—25 
h.p. Portable Engines, $950 and $820; 25 h.p. sta. hor. 
Engine, 8x25, $500; a h.p. sta. Engineand 30 h.p. upright 
Boiler, $1,100; 2-20 h.p. upright Boilers, $300 and $225; 
2—18 h. p. Portable Engines, $925 and $900; 15 h.p. sta. 
hor. Engine, 9x11, $350; 16 h.p. hor. Portable Boiler, 12 
h.p. upright Engine, and 16 h.p. Boiler, $550; 12 h. p. sta. 
hor. Engine, 7>ixl4, $200; 12 h.p. Portable Engine, $440; 
10 h.p. upright Boiler, $176; 8 h.p. Portable Engine, 
trucks and all attachments for threshing, $550; 8 n. p. 
sta. Engineand upright Boiler, $480; 7 h. p. Hot Air or 
Caloric Engine, $640; 7 h.p. Portable Engine, with hoist- 
ing attachment, $450; 6 h.p. Portable Engine, $460; 6. h. 
p. hor. Engine, 5>ixl0,$ 60; 5 h.p. upright Engine and 
Boiler, with lot shafting, etc., $430; 5 h.p. Portable En- 
gine and wood sawing apparatus, $305 ; 5 h. p. Root Sec- 
tional Safety Boiler, $75:8 h. p. Roper or Hot Air En- 
gine, $225;l}<h.p. Portable Engine, N., $185;2>ih.p. 
sta. hor. Engine arid Boiler, $200 ; 21< h.p. sta. hor. Boil- 
er, $70: 18 in. SteanTWhistle, N., $75 (can be heard 30 
miles); 12 in. Steam Whistle, $30; 8 in. Steam Whis- 
tle, $20. 

portable: e:ngine:s and circp- 

IiAR SAW inililiS. 

35 h.p. Portable Engine, 48 ft. Circular Saw Mill, Set 
works, 140 ft. heavy drive belts, two laree saws, shafting, 
pulleys, hangers, etc., $2,150; 18 h.p. Portable Engine, 

37 ft. Circular Saw Mill, Set Works, 2 large saws, small 
saws and arbors, all belting, etc ., all $1,675. 

CIRGTJIiAR SAWS. 

60 in. 6 and 9 gauge Dlsston Saw, $110; 49 In. Hoe in- 
serted tooth Saw, $W;48 in. Emerson inserted tooth 
Saw, $jO; 2— 46 In. 6 and 7 gaugev«aws, each $35; 1—44 in. 
Saw, $25; 1-52 in. 6 and 7 galige Saw, $40. 

SAW miLiL AND WOOD W^ORKING 

mAomNE:KY. 

30 ft. Circular Saw Mill, set works, saw, belting, etc., 
$375; 28 ft. circular Saw Mill, set works, saw, belting, 
etc., $350; 2 Patent Set Works, N., each, $80: Up and 
Down Saw Mill, 35 ft., and two 21 In. water wheels, 
$300; 112 ft.Jiln. Logging Chain, 5c. lb.; 2 pair Car 
Wheels, $17; 2 Screw Head Blocks, $16 each ; Brown 
Frost Log Dog, $22 ; 4 Shingle Mills and Jointers, $200, 
$155, $90, and $60 ; Gang Lathe Sawing Machine, $185; 

4 Bobbin Lathes, $60 each ; Baldwin Wood Lathe, hollow 
auger style, $175; 26 in. Rotary Bed Planer, $240: 24 In. 
Rotary Bed Planer, N.. $190; 26 in. Rotary Bed Planer, 
N., $23.5; No. 3 Woodworth Planer and Matcher, Ball's, 
N. , $1,000; No. Woodworth Planer and Matcher, Ball's 
N., $760; Woodworth Planer and Matcher, No. 04, 
Ball's $575; 24 In. Woodworth Planer, Ball's, N., $345; 
24 In. Excelsior Planer and Matcher, Ball's, N., $410; 16 
In. Woodworth Planer, $90: 24 In. Woodworth Planer, 
$60; 14 In. Power Matcher, N., $250; 14 In. Power 
Matcher, $150; Gray & Wood's Combination Planer, 
Wood's, 12 ft.x24 In., $390; Daniels' Planer, 41 
ft.x24 In., $175: Daniels' Planer, 8 ft.x24 In., $160: 
No. lii Davis Dovetaller. $180; 8 in. Buzz Planer, 
$75; Andrews' Box Board Sawing Machine 42 In. 
saw, $420: Box Board Matcher, N., $65; Stave Saw- 
ing and Planing Machines. Equalizing Saw, Stave 
Jointers, Close Heaters, Windlasses. Trussing Ma- 
chines, Barrel Lathe, Heading Machine, Cooperage 
Tools, etc., etc., for tight barrels. Prices upon appli- 
cation. Iron Spoke Tenoner, $50; Cvllnder stave Saw, 
11x19, $70; Cylinder Kit stave SawAlachlne, 11x15. N., 
$75; Axe Handle and Spoke Turning Lathe, $40; 
Wheeler & Mellick Endless Tread Horse Power, with 
wood sawing rig, $165; Capstan Horse Power, one or 
two horses, $85 ; 3 Side Monitor Moulder, Ball's, N.. 
$525; No. 2 Lee 4 side Moulder, $325; No. 2 Rogers 8 
side Moulder, $325 ; Large size, 3 sides. Iron Frame 
Moulder, Ball's, N.. $360; small size Iron Frame Sash 
Moulder, 4 sides. Ball's, N., $208; Sasit Moulder, $90; 
Sash and Blind Sticker, $115 ; No. 2 Smith Morttser, 
|135:Foot Mortlser, $16; No. 2 Smith Tenoner, $175 ; 
No. 3 R. M.& Co. Tenoner, $140 ; Wood Frame Tenoner, 
$80 and $65; Ball Blind Stile Tenoner, N., $80; Blind 
Slat Crimpers, N., $50 and $75; Ball Boring Machine, 
N., $80; Smith Blind Stile Borer, $63; new Band Saw 
Machine. Iron frame, $150; almost new Iron Frame 
Band Saw, $125 ; Scroll Saw, S., $90; Moore's Scroll 
Saw, $50; Jig Saw, $30; Irregular or Variety Moulders, 
$75 and $160; Iron Frame Railway Cut-ofl Saw, N.. $92; 
Cornering and Shaping Machine, N.. $45 ; Hand Power 
Machine, boring, planing, scroll and circular sawing, 
N., $140; 24 in. Wood Lathe, N., $96; 20 In. Wood Lathe, 
$87; Stretching Machine and chucks, $75; No. 3 Dowel 
Machine, N., $24; Dowel Machine, $10; 20 hand Boring 
Machines, $8 each; Boring Shaft and Bitts, N., $16; 
Planer Knife Grinding Machine, Grindstone and frame, 
$20; Knife Grinding Machine, N., $16; Ethery Arbor 
and stand, $86; Emery Arbor (double) stand and coun- 
ter, $20; 6 new Steel Saw Arbors, each, $12. 

liOT shoe: peg machinery. 

Sawing and Heading Machine, 86 In. saw, $135; Boring 
Lathe, $25 ; Bleaching Furnace and Fan, 18 In., $35 ; new 
SteamDryer and Fixtures, $375; Screens, $37, 

COTTON AND W^OOIiEN MACHINERY. 

6 Finisher Cards, with rub roll, feed aprons, workers, 
and strippers, each, $150 ; new Cloth Sewing Machine, 
$90; 3 Pepper Leggers, each, $125; 3 Aiken Loggers, 
each, $125; 4 Footers, each, $75; 12 Manhattan Sewing 
Machines, each, $25. 

BliOW^ERS AND FANS. 

No. 7 Sturtevant Blower and Hot Blast Apparatus, 
$425. 

FIRE ENGINE, STEAM PUMPS, ETC. 
First class Amoskeag Steam Fire Engine, rotary 
ump, splendid order, $1,200; No. 7 Sutherland Steam 
'nmp, $180; No. 4 Gould & Garrison Fly Wheel Steam 
Pump, $275; size B, Blake Pump, $220; No. 5 Knowles 
Pump, $200: No. 4 Knowles Pnmp, $175; No. z Knowles 
Pump N.. $165; No. 2 Wright Pump. N., $155-, No. 2 
Knowles Pump. $150; No. 1 Knowles Pump, $95; No. 
Wright Pump, N., $85 ; No. 1 Selden Pump, $80; almost 
new Steam Derrick, 65 ft. mast, 52 ft. boom, $600; 425 
gallon Copper Kettle, $300. 

IRON PCIiliEYiK, 

bored, turned, set, screwed, and balanced. 9 ft x20ln., 
5c. lb.; 6>^ft.x20ln., 4!^c. lb.; 5ft.x251 n , 3Uc. lb.; 5 ft. 
Xl2ln., 5c. lb.; Ift.xlOln., 4J^c. lb.; 3kft.x22!^ In., 5c. 
lb. ; also, 250 ft. 4-Inch cast Iron pipe, 3c. lb. 

WATER WHEEIiS, 

complete with shafting, couplings, gears, boxes, etc., 

5 ft. Blake Wheel, $375; 5 ft. Whitney Wheel, $350; 4 ft. 
Blake Wheel, $195; 8 ft. Whitney Wheel, $275; Cottrell 

6 Babcock Water Wheel Regulator, good as new, $75. 

GRIST MlliliS. 

Piatt 36ln. Portable Grist Mill, $195; Piatt Portable 
Grist Mill, 30 In., $168; both Pulley Mills. 

S^" Send stamp for our printed Hit No. 5, fully de- 
scribing the above machines and many others, stating 
just what you want and where you saw this. 

S. C. FORSA1TH & CO., 

Machinists & General Machine Dealers, 

Manchester, N. H. 
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CLARK & COMPANY'S 

PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 

Can be readily fltted to Store Fronts, Rear Windows or other openings, making them FIBB AND BURGLAR 
PROOF, and affording absolute protection ; also, W^OOD SHUTTERS In various kinds of wood, suitable for 
Store Fronts, Private Houses. Offices, andSchool Partitions. Clark's shutters are self-acting reanlre no machinery 
or balance weights, and cannot get out of order. They are handsome in appearance, and are the best and cheapest 
shutters in the world. Are fitted to the new Tribune Building, Delaware and Hudson Canal Building, Manhattan 
Building, Lenox Library Building. Have been for years in dally use In every principal city throughout Europe, 
and are endorsed by the leading architects of the world. 

JAMES G. WILSON, Manager, 218 West 26tb St., NewTorK, 

and at London. Paris, Vienna, Berlin, Melbourne, &c., Ac. 



FREE TICKET 

To Philadelphia »S?d?o^rIffs^i 

From any point in U. S. east of Utah, 
■ p r II V A Above B. B. Ticket (it also 

A U C H 10 admits to Oenten'l Grounds) J 
and $10 cash a day easily earned canvassi 
_ for ourpaper, pictures, Ac. Anybody can do 
I Particulars freew Send address on postal cara.j 
I To receive copy of paper also, send 6 cts, Ad- 
I dress: The Illustrated Weeklt, 
No. 11 Dey St., New York. 



Machinists' Tools, 

All sizes at low prices. E. GOULD. Newark, S. J. 



"Wall St. Caricatures. 

A NEW BOOK, 48 PAGES, containing 14 engraved 
.lustrations, with information for stock speoitI'A- 
TORS. Price, cloth covers, 10 cents; paper covers, free 
by mail. TiJMBEIDGE & CO., Bankers and Brokers, 
2 Wall Street, New York. 



THE IMPROVED 

NIAGARA STEAM PUMP, 

98 to 97 Pearl St . , BrookH/n, N. Y 
Agency.A.Aller,' 93 Liberty st,N.T. 

Sorman Hubbard, 

SOLB MANTJFAOTUEEB, 

Engines and Boilbbs, 

PiiMeys,8hafling and Hangers 

a Specialty. 




PATENT DOUBLE BCCENTKIC CORNICE BRAKE. 
Manufactured by THOMAS & ROBINSON, Cincin- 
nati, O . Send for Circulars. 



O X liS Machinery. 

OTIS, BROS, dc CO. 

NO. 348 BROADWAT, NEW YORK. 



THE BASTET MAGNETIC ENGINE AND 
BATTERY, for running Sewing Machines, Den- 
tists' and Jewelers' Lathes, Printing Presses, Pumps, 
Blowing Parlor and Church Organs, or working any Ma- 
chinery that can be moved by Hand or Foot. SIMPLE- 
DURABLE— ECONOMICAL. Local Agents wanted in 
every town and county. For circulars and price list 
address, with stamp. THE BASTET MAGNETIC EN- 
GINE CO., 1113 Chestnut Street, Philadelphia, Pa. 



The HOAOLEY 
PORTABLE STEAM ENGINE. 



Automatical cut off recuiator 



BI\LMCtD VALVE 




THE BESKf MOST ECONOMICALENGINEvt.^::^ 

S£/VO /=^0/^ C/RCi/I-AR . 

THE J.C.HOflDLEY CO. LAWRENCE,MASS. 



GEO. W. READ <& CO.. 

STEAm BAND SAW 
AND VENEER-CVTTING milili, 

186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.Y 
Always on hand, FULL STOCK of SEASONED 

Hard- Wood Lumber 

AND CHOICE FIGVBED VENEEBS. 

The LARGEST STOCK I The GREATEST 

VARIETY ! The Liowest Prices I 

^^ Enclose Stamp for Catalogue and Price-Llst. 
Orders by mall promptly and faithfully executed. 







Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, EngineSj Slide Rests, &c. Catalogues free 
GOODNOW & WIGHTMAN,33Cornhlll, Boston, Mass. 




Durable, and MfieUnt. 




Boult's Patent 

Keverse Motion 

Panellns* Variety 

ntouldlnK and 

Doretalllng 

IHacblne* 

entB Panels or 

any design or 

style of mould In 

the solid wood 

with neatness 

and dispatch. Is 

a first class 

Sbaper,Edge 

and Scroll 

.^Moulder. 

Does general 

Dovetailing with 

thick or tbln 

stuffs. Simple 

1^" Send for Pamphlet and 
Sample of work. 

Improved Solid Steel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 
by the 

B. C. MACHINERY CO., 
Battle Creek, Mich 



BBAUTIFUL BVER-BLOOmiNG 




Strong Pot Roses, suitable for Immediate flowering, 
sent safely bv mall, postpaid. Five splendid varieties, 
all labeled. $1, 12 do. »3, 19 do. S3, !J6 do. $4, 
35 do. iS.5. For 10 cents each, additional, one Mag- 
niHcent Freniiuni Rose to every dollar's worth or- 
dered. Send for our new GUIDE TO ROSE CUI,- 
TURE. a-Jd choose from over 300 finest sorts. We are 
the largest Hose- Grmoers in America, and aUow pur- 
chasers to make tJieir ovm selections. Satisfaction 
Kuaranteed. Address THE DINGEE & CONARD 
CO., Rose Growers, West Grove, Chester Co., Pa. 



Pond's Tools. 

ENGINE liATHES, PLANERS, DRILIiS, <fec. 

Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND, Worcester, Mass. 



TTTq y. 4nA To Manufacturersand Patentees- Use- 
W dll Lt!U "f ui patented articles for manufacture, 
suitable for sale by hardware dealers. Cash will be paid 
for patents, or advance made for royalty. Address P. F. 
PRATT, care Pratt & Co., Buffalo. N. Y. 



Th A TOT. I. .11 A 'I' K' Prize riciHre sent tree i An 
xae lUiiXi-UAlXi. ingenious gem! ao objects to 
find! Address with stamp. E. C. ABBEY. Buffalo, JST Y. 



THE 




Biplof Eniine, 



The Cheapest and Best Portable 
Engine offered to the Public. 

Price, 4 Horse Power 1300 

" 6 " " 400 

" 1 " •■ 475 

" 8M " " 540 

" 12 " " ras 

" 15 " " 800 


Price of Stationary Engines: 

Wllhout Boilers. 
4 Horse Power siw 


6 " " 

7to8J^ Horse Power 

12tol5 " " 


. 175 
.. 225 
.. 300 






Send for Illustrated Circular 
and Price List. 

H. B. BIGELOW ife CO.* 

New Haven, Oonn. 



STEEL CASTINGS. 

Solid and Homogeneous Guaranteed tensile strength, 3b 
tuns to square Inch . An Invaluable substitute for expen- 
sive forgings, or for Cast Iron requlrlner great strength. 
Send for circular and price Hat to CHESTEE STEEL 
"ASTING CO., Evelina St., PhlladtlDlua. Pa. 



FOR CHARLIE'S PRESENT, 

Get the TOM THUMB TELEGRAPH, put up In nea 
little boxes containing working sounder, telegraph ap- 
paratus, battery, key, wires, and chemicals, complete, 
ready for operation. Price |3.50, with full directions. 
Can be seen In practical operation at the "Scientific 
American" office, 37 Park Row; at Packard's Business 
College, 805 Broadway; and many other places. Besides 
telegraphing, many beautiful experiments can be made, 
such as the magnetic curves, electric light, lifting 
weights, making compasses, magnetizing knives, elec- 
tro-plating, &c. F, C. BEACH & CO., makers, 246 
CRual St., near Center St., New York. 



EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, Ac^also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior finish. IjOW 
FriceB. Our new Catalogue descrlbea 
these and every tool necessary for the Am- 
ateur or ArtlzEUi. Send for It. 
WM. L. CHASE & CO., 
K & «7 Liberty St.. New YorJt. 




Planing & Matching, 



Re-sawlng and_TenoiilTig Machines. Scroll 
MachlDerj, 



Saws and General Wood- "Working 



JOHN B. SCHENCK'SSONS (Matteawan, N. Y. 
Send for Catalogue. 1 118 Liberty 8t..N, Y.clty . 



tAAA AGENTS WANTED.— Samples sent free by 
OUUU mall, with terms to clear from $5 to $10 per 
day. Two entirely new arttces. salable as flour. Ad- 
dress H. B. WHITE & CO., Newark, N. J. 



TO ELECTRO-PLATERS, JEWELERS, 
AND WATCHMAKERS. 

BATTERIES, CHEMICALS, AND MATERIALS, In 
sets or single, with Books of Instruction for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 19 Bromfield Street, Boston, " 
Illustrated Catalogue sent tree. 



BRADFORD MILL CO, 

Successors to Jas. Bradford dC Co. 
MANUFACTURERS OP 

French Buhr Millstones* 

Portable Corn & Flour Mills. 
Smut Machines, etc. 

Also, dealers In Boltiog Cloths and 

Geoer&l Mill FuroisbiDS. 

Office & Factory.168 W. 2d St. 

CIXCINXA'IT, O, 

___^__^___ J. R.Stewart, Pre*. W.R.Dunlap.SM. 

CyPRIGJii-IiIsrS SENT ON APPLICATIOH'. 




Water Elevators. 



WM. E. 

107 Lake St., Chicago. 



HALE & CO., 

56 Park Place, New York. 



(CENTENNIAL DBILL CHUCKS ABE A SUC- 
J CESS. They hold 1-64 to >i In. and warranted. Sent 
hymall, prepaid, for $4.25. Send for new reduced Price 
List of Lathe and Drill Chuck s . 

A. F. CUSHMAN, Hartford, Conn. 



With Disston's 

Sold by Hardware 
Trade. LAKGDON 
MITKB BOX CO., 

Millers Falls, Mass. 
1^- Send for Cir- 
cular. 




INDIA KTJBBEB, 

For Inventors and the Trade, made into any pattern a' 
short notlce.tpy F. H. HOLTON, 45 Gold St., New Tori 
Established in 1860. 



FRICTION HOISTING ENGINES 



SPECIALTY. 



PULLEYSL!i!l 



STEAM ENGINES FOR SALE.— I offer the fol- 
lowing very superior Todd & EafCerty Engines for 
sale at greatly reduced prices, If disoosed of before the 1st 
of May to save removal, viz. : One 18x36, one 14x18 (saw 
mill) . one 12x24. one 11x24, one 10x24, one 9x20, one 7x16, 
one 5x10 on lees, one 8x12, portable one 8x16, double 
hoisting: all first class and entirely new. Also various 
sizes and kinds of Boilers. I will also furnish speclflca- 
tlons and estimates for all kinds of rope and bagging ma- 
chinery. 
|^° Send for descriptive circular and price. 
Address J. C TODD. 

10 Barclay St., New York, or Paterson, N. J. 




THB 



TRADE ENGIM 



Nolselera In operation— Perfeci 
In workmanship— all light parts 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi - portable Engine In the 

Send for Price List and Cir- 
cular. 

Hekkmak & Hebchbl- 
BODF MVg. Co., 

Dayton, Ohio. 



FINE TOOLS 

For Machinists, Jewelers, Engravers. Watchmakers, 
Amateurs, and others. Also, a fine assortment of File 
and Steel Wire Supplies, arFRASSK * CO. 'S. 62 Chat- 
ham St. , N. r. Sole agent for the new screw stock. 



^»* T*C! — /«s.'o«( Belief and SURE self-cure 
A JLliJlJClBg. sent PBEE. i hive no humbug medi- 
cine to sell. F. W. PQTMAM, 95£attBroadisay,N.y 



%msm' 



SAAV^ 



vf(mm 



BCNTCL,MARGCDANT & CO. 

HAMILTON, OHIO. 



FOOT POWER TENONING MACHINES FOB SALE, 
By S. C. HUjLS, 51 Cortlandt St., New York 



$12 



a day at home. Agents wanted. Outfit and 
terms free. TKUK & CO., Augusta, Maine. 



PATENT 

Planing and Matching 

and Molding Machines, Gray and "Wood's Planers, Self- 
oiling Saw Arbors, and other wood- working machinery. 
S A.WOOD'SMACHINE CO., J91 Liberty St. N.Y. 
IHlSendfor Circulars, etc. \ 17? High St., Boston. 



Crude Gutta Fercha 

and IJfDIA KlIBBER. Imported and for sale by 
GEORGE A. ALDGN & CO., 

190 Congress St., Boston, Mass. 



Mid k Go's. Patent Offices. 

Established 1846. 

Ihe Oldest Agency for Soliciting Patents 
in the United States- 



B 



IG VAX to sell our Rttbbbb Peintinq stamps. 
Terms free. TATLOR & HARPER, Cleveland, O. 



TWENl Y-NINM YEARS' EXPERIENCE, 

MORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se- 
lected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
SoiENTiFio American, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
assign ments,attend to filing applications in the Patent Office, 
paying the government fees, and watch eacn case step by 
step while pending before the examiner. This is done 
through their branch office, comer F and 7th streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected case 
(prepared by the Inventor or other attorneys), procure copy 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents, and, in 
fact, attend to every branch of patent business both in this 
and in foreign countries. 

A special notice is made in the Soientifio American ot 
all inventions patented through this Agency, with the name 
and residence of the patentee. Patents are often sold, in 
part or whole, to persons attracted to the invention by such 
notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted at prices greatly reduced from formerrates. Send 
for pamphlet pertaining specially to foreign patents which 
states the cost, time granted, and the requirement for each 
countr 

CopteR ot Patents. 

Persona desiring any patent ssued from 1836 to Novem 
ber 26, 186T, can be supplied with official copies at a rea- 
sonable cost, the price depending upon the extent of draw- 
ings and length of specifications. 

A.ny patent issued since November 27, 1867, at which 
hine the Patent Office commenced printing the drawings 
and specffications,may be had by remitting to this office |1 

A. copy of the claims of any patent issued since 1886 wil 
be furnished lor $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, and 
dale 01 patent. 

A pamphlet containing the laws and full directions for 
obtaining United States patents sent free A handsomely 
Dound Reference Book, gilt edges, contains 140 pages and 
many engravings and tables Important to every patentee 
and mechanic, and is a usefulhandbookof reference lot ev 
erybody. Price 25 cents, mailed free. Adaress 
MUNN & €0,, 
Publishers SCIENTIFIC AMERICAN 

37 Park Row, N. Y. 

Bbaiioh Office— Comer F aud 7tb ^Sireets, 
Washington, D. 0. 
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^AUKtiutamt^f 



Back Page ' 
Inside Page 



$1.00 a line. 
75 cent* a line. 



Engravings may fiead advertisements at the same rate 
perline, by measurement, as the letter press. Adr 
vertisements must be received at publication office as 
early as Pridaii momino to appear' in next issue. 




PO PE'S 

RIFLE AIR PISTOL 

Shoots darts or slugs a distance of 50 feet 
perfectly accurate. 

Price $5.00; Nickel Plated. $6.(0. 
B^" Invaluable for target practice. 

Harvard Pocket 

CIGAEETTE EOLLER, $1. 

t^ Sent by mail on receipt 
of price. 

POPE M'F'Q CO., 43 High St., Boston, Mass. 

ly Send for circular. ,^1 




YOXJR a^RDEN. 

Now Is the time to get the best books about It. 

HENDEESOM'sGAEDENIN& FOE PLEASUBE,P08t-paId, $1.50 

Hendeeson's Gaedening foe Peofit.. " $1.50 

Roe's Plat and Profit in my Gaeden. " $1.50 

QuiNN's Monet intheGaeden " $1.50 

Baeet's Feuit Gaeden " $2.50 

FULLBE'S Steawbeebt Culttteist. " .20 

FuLLEE' s Small Feitit CuLTtrKisT ' $1.50 

FULLEE'S Geape Cultueist .. " $1.50 

Geegoet on Squashes " .30 

ElVBE'S MiNIATUEE FEUIT GAEDEN " $1.00 

Hendeeson's Peactioal Floeicultuee '* $1.50 
Rob's Manual on Cultuee of Small 

Feitits " .50 

You wlllflnd all the above very useful and valuable as the 
Spring comes on. Sendalsoto the Publishers for an Illus- 
trated Catalogue of t heir Rural Hooka (free to applicants), 
ORAN GE JUDD CO MP AN y , a45 Bro€wJway ,New X ork. 




MET3EE-DIAGRAM, ^Ith full 
length Metric & English Scales, 
table of length, surface, capa- 
city and weUht, approximate 
equivalents, rules, &c. Highly 
recommended by sclentlficmen. 

Sample sentby mail.on receipt 
)f 25 cents, by 

A. & T. W. STANLEY, 

New Britain, Conn., or 
STANLEY RULE & LEVEL 00. 
35 Chambers St. N.Y. 




Asbestos Koofiufr* with the Improved White Asbestos 
Fire Proof Coating, for steep or flatRoof sinall climates. 
Asbestos Roof Coatins:* for old Leaky Roofe. 
Asbestos Cement, for repairing Leaks on Roofs. 
Asbestos Rool Faint« for Tin Roof s, Ironwork, &c. 
Asbestos Paints— all colors— for structural purposes. 
Asbestos Fire Proof Coatinur, for wood work, &c. 
A»ibestos Ateain Pipe. and Itoiler CoTcrines. 
Asbestos 8teani PacJcine:* tiat and round, an sizes. 
Sheathinar Felts, Vermin Proof liinlng:, Hcc, 

These articles are ready tor use. and can be easily ap- 
plied by any one. Send tor Pamphlets, Price Lists, &c. 

H. W. JOHNS, 87 Maiden Lane, N.Y., 

Patentee and Manufacturer. EBtabllshed 1858. 



Second Edition of 




NOW READY. 

Uselul Hints, Suggestions, and Eecipes, for En- 
gineers, Mechanics, Farmers, and Housekeepers. 
Contains the concentrated wisdom of practical men 
who have contributed to the Scientific Ameri- 
can during late years. Also the cream of the Prac- 
tical Mechanism series by Joshua Eose. Hun- 
dreds of valuable trade secrets and recipes. 
Handsomely bound and copiously illustrated, 350 
pages. Price, post-paid, $1.50; with Scientific 
American, for one year, $4.20. Address 

H. N. MUNN, Publisher, 
P. O. Box 772. 37 Park Row. New York city. 





REYNOLDS & CO., 



146 EAST ST., NEW HAVEN, CT., 

MANUFACTURE 
Iron and Steel Set Screws, Bound, Square, and Hexagon 
Head; Machine and Cap Screws; Piano, Knob, and Lock 
Screws; Machine, Bridge, and Eoof Belts, Bolt Ends, 
Blanks, Nuts, Washers, etc., of every description. 
. Send for Price List. 



PATENT SCROLL SAWS. 

Our specialty Is Scroll and Band Saws. Over 300 Ma- 
chines In use. SUPERIOR TO ALL AND LESS PRICE. 
CORDESMAN, EGAN & CO.. 

Cor. 2nd & Central Ave., Cincinnati, O. 



PUNGHINO 

r AND 

* DROP PRESSES. 



For the Best and Cheap- 
est, address THE ST ILE8 
& PABKEB PKE8S CO., 
MtDDLETOWIf, Conk. 



NO YE'8 



Mill Furnishing Works 

are the largest in the United States. They make Burr 
Mfflstones, Portable Mills, Smut Machines, Packers.Mlll 
Picks, Water Wheels, Pulleys and Gearing, speclallj 
adapted to flour mills. Send for catalogue. 

J. T. NOTE & SON, Buffalo. N. Y. 



The NILES ENGIl^E. 

The LATEST and the BEST. Engine Independent 
from boiler on the same base. 2,4, 6,8, and 10 Horse 
Power. Warranted the best Semi-Portable Engine In 
the United States. Send for Illustrated Price List. 

Niles Tool Works, 

Hamilton, Ohio. 



A WBEK to Agent*. Oia & Toung, Male & Fe- 
male,ln their locality. Terms & OUTFITFKEB. 
Address P. O. VICKBBT & CO., Augusta, Me. 



ROOTS' ROTARY HAND BLOWER. 

FOR ALL KINDS OF 

i^ BLACKSMITHING. 

DOES MORE AND 

li^^^"^^ W^-m^ BETTER WORK, 

SAVES ROOM, LABOR, AND COAL, AND LASTS 

TEN TIMES LONGER THAN BELLOWS. 

p. H. & F. M. ROOTS, Manuf rs, OONNERSVILLE, IND. 
8. S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK. 




PERFECT 

NEWSPAPER FILE 

The Koch Patent File, fer preserving newspapers, 
magazines, and pamphlets,ha^.Deen recently Improved 
and price reduced. Subscribers to the Scientific Ame- 
rican and Scientific Amebican Sttppi-ement can be 
supplied for the low price of $1.50 by mail, or $1.25 ac the 
Office of this paper. Heavy board sides; Inscription 
'SCIENTIFIC AMERICAN," in gilt. Necessaryfor 
every one who wishes to preserve the paper. 
Address MUNN & CO-, 

Publishers " Scientific American." 



8haeffer dc Budenbersi Magdeburg, Germany.- 
Steam-Hydraulic Gauges, etc. Sole depot, 

W. hIuEKMAKK, 4 Cedar St., N. Y. 




Niagara 
Steam Pump Works 

BSTABLISHBD 1862. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKI.¥N. N. ¥. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

f . B. FEMLIH, V. Pres'L J. M. ALLEN, Pres't 
J. B, PEGECE, Sec'y, 



I ABTFOBD, 3HH. 



DITCHING AND EXCAVATION. 

Machines from two horse power upward— digging all 
sizes and depths— saving from 300 to 700 per cent— sim- 
ple, easily worked and kept in order. For Circulars, 
address RANDOLPH BKOS., P. O. Box 2209. or 111 
Broadway, New York. 




**ljovieat PHttd and SSBT.** 



4Do Your Own Printing! 

"^ <b Q Press for cards, labels, envelopes, etc. 

*P O Larger sizes for larger work. 

Business Men do their priattng and advertls- 
^^ Ing, Bave money and increase trade. Pleasure and 
^^wofit in Amateur Prlntinff. The Girls or 
is^*^ III! I'lIiQ. KaVW^^^^ great fun and make money faat at 
^y~JILI i l* ^ JjUj Sprinting. Send two atAmp« for full cata- 
I^*_^ ^-f*ilri togue of preBsea,type,etc.,to the Manufacinrers, 
-MjQg^VP* KEJLSEY^ CO.. MeHden, Oonii. 



DAMPER «« « ^ rn AND LEVER 

REGULATORS JO JU Si X GAGE COCKS. 
MTJBRILIi Sc KEIZEB, 44 HoHlday St..Balt. 



Pyrometers, 



For BhowlnK Heat of 
OTenB, Hot Blast Pipes, 

Boiler aueSjSuper-Heated Steam. OH Stills, &o. 

HENKY W. BULKLET, Sole Manaftcturer , 

149 Broadway, New STorg. 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
orderby J. F. WERNER.62 CenterSL.K.Y. 



Diamonds^.^ Carbon 



shaped or Crude, furnished and set for Boring Rocks, 
Dressing Mill Burrs, Emery Wheels, Grindstones, Hard- 
ened Steel, Calender Rollers, and for Sawing, Turnlng.or 
Working Stone and other hard substances ; also Glaziers' 
Diamonds. J. DICKINSON, 64 Nassau St., New York. 

PORTLAND CEMENT 

For Walks. Cisterns, Foundations, Stables, Cellars, 
Bridges, Reservoirs, Breweries, etc. 
Remit 10 cents for Practical Treatise on Cements. 

S. L. Merchant & Co., 76 South St., New York. 




These are the be^t 
and most economical 
goods; impervious to 
dampness, hent and 
cold. Send for sam- 
ples to B. E. HALE 
& CO., 56 and 58 Park 
Place, New York. 



BOGAEDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS-For grinding Bones, Ores, Sand,01d 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar. Salts, Roots, 
Spices, Coflee, Cocoanut, Flaxseed, Asbestos. Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and EJm Sts., New Tork. 



'The parties wilt do :iil they claim. '-A^.F.TTVfHy5«n,-/flM. 19,1376. 



[iTildliUillif 



SStind stiiinp for particiilars. 
iF.Wingjite & Co,limited,69 Diiane st. i 
■ N.Y. 'Oneofthe best chances for ag'ts) 
Jever offered.'-CAt. Weekly IiUer-OctanL 



3)10 



DO VOTT ^^*® °^ female. Send your ad- 

w A Tu dress and get something that will bring 

__W^J\T you In honorably over $150 a month 

IWl iN Hi V sure. Inventor's Union, 173 Green- 

iXIV/J.1 JJ X wlch Street. New York. 



J^MPORTANT FOB ALL CORPORATIONS AND 
. MANF'G CONCERNS.-Bnerk'B Watchman'i 
tme Detector, capable of accurately controlling the 
motion of a watchman or patrolman at the dIfCerent sta- 
tions of his beat. Send for circular. 
J. E. BUERK, P. O, Box 979, Boston, MasB. 
N. B.— ThesultagalnBtImhaeuser& Co., of NewYork, 
was decided In my favor, June 10, 1874. Proceedings 
have been commenced against Imhaeueer & Go. for Bell- 
ing, contrary to the order of the Court, and especially the 
clock with a series of springs In the cover, and marked 
Pat'd Oct. 20, '74. Persons using these, or any othei 
clocks Infrlnglnc on my Patent, will be dealt wltn accor 
''•flir tolaw- 



UvQ/? INCH CORLISS ENGINE, 200 LB. 
-*00 steam Hammer .Root Blowers, 16 In Fltch- 
burg Shaper, two 8 in. Shapers, 42 in.xl3 ft. Planer, 
16 in.x3 ft. Planer, Wllder's Bar Iron Cutter, and other 
tools, new and second hand. 

E. P. BULLARD, 48BeekmanSt.,New York. 




Water Heels. 

More than four times ai 
many of Jas. LeflePs Im- 
proved Double Turbine 
Water Wneelsin operation 
than any other kind. 24 
sizes made, ranging from 
5Jfe;to 96 in. diam., under 
heads from 1 to 240 tt. Suc- 
cessful for every purpose. 
'Large new pamphlet, the 
finest ever published, con 
talnlng over30flne iUustra 
ttlons, sent free to parties 
Interested In waterraower 

JAS.LEFFEL&CO., 
Springfield, O. , & 109 Lib- 
ertySt. New York City. 



Portland Cement, 

LjFrom the best London Manufacturers. For sale by 

JAMES BRAND, 55 Cliff St.. New York 

A Practical Treatise on Cement furnished for 25 cents 



R 



OGBBS* TANNATE OF SODA BOILER 

SCALE PRKVBNTIVE, JOS. G. ROGERS & CO., 

Madison, Ind. 
~ Send for book on Bo ler Incroatatlon. 



WITHERBT, RUGG & RICHARDSON, Man- 
ufacturers of Woodworth Planing, Tongueing, 
and Grooving Machines, Daniel's Planers, Richardson 
Patent Improved Tenon Machines, Mortising, Mould- 
ing, and Re-Saw Machines, and Wood-Working Ma- 
chinery generally, 26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 

L. B. WITHBBBY, 6. J. BUOe. S. U. BIOHABDSON. 



Address IT. S. Piano Co., 810 Broadway, New York. 



DREDGING AND DITCHING MACHINERY 
The latest, most extensive, and successful machi- 
nery, now in practical operation at LakeFuclno. With 
scale drawings anddetalls, showing construction, opera- 
tion, and economy. B^ M. A. Briesse, M. E. A most 
excellent and valuable paper upon the subject. Con- 
tained In SCIENTIFIC AMERICAN SUPPLEMENT No. 
8. Price 10 cents. To be had at this office and of all 
News Agents, 



To Roofers, Builders,& Property Owners. 




A compiete Kounug lur ^a per »(iuare, uurauie, eco- 
nomical, and fireproof. Send for Samples and Circulars. 
B. H. MARTIN, General Roofing Materials, 
70 Maiden Lane 



P. O. Box 4784, 



and 9 Liberty St.. N. Y. 



W. C. DUYCKINCK, 

IMPOETEB, MaNUPACTTTEKB, AND DEALBB IN 

Railway, Machinists' and En- 
gineers' Supplies, 

50 AND 52 JOHN STREET, 

P. O. Box 4101. NBW YORK. 



Todd & Raflferty Machine Co. 

MANUF ACTUEEES OP 
The celebrated Greene Variable Cut- Off Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of aL 
kinds, steam Pumps, Mill Gearing, Shafting, &c. .Silk 
Tow Oakum, Bagging, Eope, Flax, and Hemi) Machinery. 
Agents for theNew HavenManufacturlngCo.'sMachln- 
Ist's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and Differential PuUey-BloekB, 
WAEEEOOMS, 10 BAECLAY STREET, NEW YORK. 
WORKS PATEHSON, NBW JERSEY. 



RICHABDSON, MBHIAM & (30., 
Manufacturers of the latest improved Patent Banlela' 
and Woodworth Planing Machines, Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Verti- 
cal and Circular Ee-sawing Machines, Saw MUIb, Saw 
Arbors, Scroll SawSLKailway, Cut-Ofl, and Rip-saw 
Machines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mas). Wweliouse, vn Liberty Street, New Torlc. 



y^~ T. V. Carpenter, Advertising Agent. Addres 
Box 773, New 1 orfe city. 

GEO. PLACE 121 Chambers St., New York , 

SHEARMAN & HILLES.... 109 Arch St., Philadelphia. 

C. C. CHAMPLIN 152Lake8t., Chicago. 

M'F'RS' UNION CO 810 N . Main St., St. Louis. 

H. P. GREGORY & CO 14 FIrstSt., SanFrancIsco. 

FRED. A. TAFT Bridgeport, Conn, 

ATLAS WORKS Indianapolis. 

EDWIN PINE Grand Haolds, Mich. 

.T. W, COLE Box 84, Columbus. Ohio. 

DAILEY & WILSON Louisville. 

MACEY, BROWN, & SWEENEY Nashville. 

GEO. PAGE & CO 5 N. Schroeder St., Baltimore. 

E. ANHREWS Wllllamsport, Pa. 

HOWARD & McCOOK Richmond, Va. 

EKIE CITY lEON WORKS Charlotte, N. C. 

MIDDLETON BRO'S Atlanta. Ga. 

E. T. KENNEDS' & CO St. John, N. B. 

General Agents for the Emery Wheels and Machinery 
of THE TANITE CO., Stroudsburg, Pa. 




The Standard-Best Stock-Finest Finish, 



MANTJFAOTUKED OKLY BY 



P. ABIHUB BBOWW & CO., FlsherTllle, N.H. 

Machinist's Tools. 

New and Impeovkd. Send for new Illustrated circular. 

Lathes, Planers, Drills, &c. 
New Haven M'fg Co., 

New Haven, C'onn. 



WRlROEi 



Address JOHN A. xtORBLING S SONS, Manufactur- 
ers, Trenton. N. J., or 117 Liberty St., New York. 
Wheels and Eope for conveying power long distances. 
S end for Circular. 

VHB MAVIONAL 

Steel Tube Cleaner. 




Adopted by U.S. Navy. For sale by aeaien. Send f o 
Circular. 
WOW-COMBUSTIB LE ST EAM BOILEB & FIFE 

COVERING- 

W^ITH " AIR SPACE" IlIIFROVEmENT. 

Saves 10 to ao per cent. CHALMERS 8PENGE CO. 
foot B. 9 th St.. N.T, jliiOa N. and St., St. Lonla, MO' 

Upright 

Stationary Engines, 

strong:, Simple, Safe, and Ser- 
viceable I 
4, 6, and 8 Horse Power. 

GRIFFITH & WEDGE, 
Zanesville, Ohio. 





OF THE 

SCIENTIFIC AMERICAN, 

FOR 18T6, 

THE MOST POFTTLAB SCIENTIFIC FAFEB 
IN THE_WOBLD. 

THIRTT-FIRST TEAR. 
VOLUME XXXIVT-NEW SERIES- 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of January, 
1878, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer 
No person engaged in any of the mechanical pur- 
suits should think of doing without the SCIEN- 
TIFIC American. Every number contains from 
six to ten engravings of new machines and inven- 
tions which cannot be found in any other publica- 
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions,Agriculture,Commerce, 
and the industrial pursuits generally; and it is val 
uable and instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Reading Room Each volume 
contains hundreds of Notes, Recipes, and Sugges- 
tions, and Advice, by Practical Writers, for Work- 
ing Men and Employers, in all the various arts. 

TERMS OF SUB8CBIPTION8.~.POSTAGB 
PAID BY US. 

One copy Scientific American, one year — $3.20 
One copy Scientific American, aiz montbs. ■ 1.60 
One copy Scientific American,three months 1.00 
One copy Scientific American and one copy 
Scientific American Supplement, both 

for one year, post-paid 7.00 

One copy of Scientific American for one 
year, and one copy of engraving, " Men 

of Progress" 1000 

One copy Scientific American, one year, 

and one copy Science Record for 1876 5.20 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or 
ders and drafts payable to 

MTJISTN & CO 

IT PARK ROIV, NEn YORR 



The " Scientific American is printed with 
CHAS. ENi; JOHNSON & CO.'S INK. Tenth an.- 
Lombard Sts., Philadelphia, and 59 Gold St. New Tork. 
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